1888 


ENGINEERING NEWS 


THE NICARAGUA CANAL BILL likely pass 
the House after the holiday recess, has already 
passed the Senate. very earnest speech its 
favor was delivered Congressman Scott Dec. 21, 
which produced The opponents 
the bill have weakened, and has passed the 
Committee the Whole, with the “previous ques- 
tion” ordered for certain amendments well for 
the bill itself. The majority favor un- 


doubtedly large, and likely that amend- 
ments injurious nature, like the pre- 
posterous one which essayed give the United 
States complete control over the rates charged 
canal without their jurisdiction, aid which they 
contributed nothing whatever, Will permitted. 


THE PANAMA CANAL STOCKHOLDERS still cling 
hope, and fortunate that they doso. panic 
nor sign panic has yet resulted from the col- 
lapse the company, and all sorts rumors 
possible resuscitation are afloat; and doubt en- 
couraged all wise and patriotic Frenchmen, who 
seem likely have fortunate escape from great 
danger. The French Government, the American 
Government, French syndicate, American syn- 
dicate, some Dutch bankers, and what not, are ru- 
mored about come the rescue the enter- 
prise, and the securities quoted 20. 
They bid fair fallto nothing slowly did the 
Cotton bonds the Confederacy, which lot 
Englishmen were foolish enough hope for years 
would assumed the American Government. 
The Panama Canal has about equal chance 
being revived anyone, for the reason that the 
has never had any engineering merit,and its 
more serious features far are yet untouched. 
few years, tropical vegetation will have almost 
effaced from sight this monstrous monument 
human folly. 


THE DETROIT BRIDGE, briefly referred last week, 
now before Congress forauthority. The proposed 
bridge will only have two piers the river and the 
clearance beneath will sufficient pass under 
the highest vessels use the lakes. The 
foundations will bed-rock, 100 ft. below the 
water surface, and the pneumatic process will 
used sinking them. The height the bridge will 
require approaches about mile length 
each side the river. The exact location the 
structure left the discretion the En- 
gineers; and soon permission obtained 
from the Government, stated that abundant 
capital hand push the work completion. 
Pittsburg, the Chief Engineer. 


THE BROOKLYN BRIDGE celebrated Christmas Eve 
fortunately did little harm, two 
passengers and employé being injured, the last 
because his fidelity duty applying the brakes 
great personal risk. Had been less faithful,the 
consequences would probably have been far more 
serious. One train was delayed the platform 
few seconds beyond the usual time there was some 
delay confusion about the signals; the next train 
was approaching momentum, obtained drop- 
ping the cable some distance back the grade, and 
allowing the velocity the train increase. Con- 
sequently, stopped, the train cannot proceed again 
without considerable delay permit switch 
engine backing down couple it, and there 
naturally extreme caution doing so. When 
was finally determined stop, the awkward system 
brakes, which requires the concurrent action 
different men stop train cars, forbade 
quick stop and forbade the conductor likewise 
leave the front platform time save himself 
since must stand there apply hand brakes 
anair braked train. The result was the collision. 

ANOTHER SIMILAR COLLISION was escaped 
Dec. 26, two days later, according the New York 
Times, due delay from the breaking coup- 
ling pin, causing minutes’ delay starting. 
empty train the opposite track consequently 
could not switched, and loaded approaching 
train had dropped the cable for the usual gravity 
run, with clear signals warranting it, when red 

antern was waved, was nearly stopped 
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when the head train began move away. Sti 


another delay minutes the same day was 
caused drawbar breaking, switching the 
New York end. Panic the great evil feared 
these occurrences, for the speed too slow 
cause very great loss under any con- 
ditions; and far panic has been fortunately 
caped, spite the excessive crowding both cars 
and stations. 

THE CHICAGO SEWAGE TUNNEL scheme, proposed 
Mr. that city, was severely criticised 
the Chicago Tribune. Mr. comes out 
reply, and insists upon his 26-mile tunnel the 
best expedient, and estimates its cost 
bases this estimate the cost the Arlberg 
tunnel, and then discounts the Arlberg prices con- 
siderably putting his figure #65 per lineal foot 
complete. Fora tunnel ft. diameter, and for 
one running far below the general ground surface 
instead through mountain peak, this leaving 
thin margin for the usual contingencies 
tunnel-driving. The cost the 30-mile Croton 
tunnel, only 13.6 ft. diameter, approximates 
closely #90 per lin. ft. and the 2-mile rock tunnel 
under Dorchester Bay, Boston, ft. inside dia- 
meter, cost all more than the estimate Mr. 
for tunnel ft. diameter through un- 
known ground. sewage tunnel, though not 
visable, may possible; but Mr. should re- 
vise his figures. 

THE INAUGURATION CHILIAN RAILWAY 
STRUCTION the North South American 
struction Co. New York, took placein Chili 
Nov. last. Local papers just arrived give glow- 
ing account the ceremonies, which speeches 
were made President BALMACEDA and his min- 
isters, and Col. LORD, representative the 
Construction Co. There was great display the 
flags the United States and Chili, intertwined 
friendly union, and all that sort thing. Much 
thusiasm prevailed, but the business side the cer- 
emony brought little that was new. The inaugura- 
tion took place Santiago, where the new road 
Milipilla joins the Central Trunk line. 


THE MOST SERIOUS RAILWAY ACCIDENT the week 
was rear collision Dec. 24, the Knoxville branch 
the Louisville Nashville Bardstown Je., Ky. 
passenger train was standing the station when 
another train ran into the former train had been 
delayed the heavy express business the holiday 
season, but flagman was sent back. Two per 
sons were killed and about injured, some 

New York Central express was 
railed Churchville, Y.; the officials attribute 
the accident the breaking flange one 
the engine wheels. Two cars were wrecked. 

BRIDGE ACCIDENTS are reported follows: 
Dec. 20, the new steel drawbridge the Baltimore 
Ohio, over the canal Zanesville, which had 
recently been completed and had cost #20,000, re- 
ported have been wrecked. The bridge was open 
and unflagged. freight engine came around 
bend and plunged into the draw, the 
bridge into the canal.— Dec. 21, the large frame 
bridge over the Maumee river, the foot 
Fort Wayne, Ind., was partially destroyed fire. 
will taken down and replaced new 
ture, probably iron one. The fire was the work 
incendiary. 


STEAM PIPE accident occurred 
Central train near Tuseola, Dec. 21. The 
bursting one the heater pipes caused the car 
filled with steam and created panic, The pas- 
sengers all tried run out the car together, and 
many were badly bruised the crush. number 


ladies had prevented from jumping off the 


platforms before the train stopped. 


— 


THF Cincinnati, Washington Balti- 
more locomotive burst Dec. while the engine 
was hauling fast passenger train between Blan- 
chester and Level Station. The boiler open 
along the whole length the barrel, but neither 
the engineer nor fireman was hurt. 

ANOTHER STEAMER HAS BEEN BURNED the Miss- 
issippi with the loss lives. 
disaster railways has occured for nearly year, 
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during which time there have been two other steam- 
boat disasters magnitude. view the fact 
that railway passengers are from hundredfold 
athousandfold numerous steamboat passen 
gers (no figures even approximate exist for the lat- 
ter) the contrast highly significant. ocean 
steamship travel the conrast vastly less strik 
ing though still greatly favor railways. 

This note was hardly written before another 
equally bad steamboat disaster was reported from 
the same region. Fully 100 lives appear have 
been lost. 

for Dynamite Guns have been invited 
the navy ordnance department. The 
pneumatic one and eight 15-in. diameter 
with carriages and necessary machinery handle 
and They are used for arming the 
forts New York, Boston and San 
namite explosive and compressed air 
motor are now acknowledged factors warfare. 


built the Sungei Ujong Railway Co., which has 
been organized carry out concession granted 
the Government Sungei and Jelebu, one 
the States under British protection the Malay 
Peninsula, the governments which are supervised 
British Residents appointed the Governor 
the Crown Colony will build and 
operate railway about miles long, from 
Port Dickson Seramban, with pier Port 
Dickson. The traffic will consist tin, coffee, 
tapioca, rattans, india rubber, SHELFORD, 
E., Consulting Engineer for the company. 

TUNNELS UNDER THE RIVER are proposed Glas 
gow, Scotland; they wil! located about mile 
below Glasgow bridge. scheme the 
construction three tunnels, two for vehicle 
and one for passenger traffic. The roofs the 
will ft. below the present low water 
mark, and access the tunnels will means 
hydraulic lifts. The estimated cost 
The engineers are SIMPSON WILSON. 

PRIVATE BILLS for schemes England have been 
deposited for the Parliamentary session 1888-89. 
The total number was 161, which are for rail 
ways, for tramways, miscellaneous; were 
for provisional orders from the Board Trade 
The corresponding figures last year were railways 
58, tramways 15, miscellaneous 46, and provisional 
orders 38, total 157. 1885 the total amounted 
176, 1884 187, and 1883 268. 

are informed that there was ground for ap- 
prehension the failure the Watuppa dam, 
Fall River, Mass., noted last 

THE CANADIAN PACTFIC has been defeated the 
courts its claim that the Province Manitoba 
had right authorize line railway cross 
it, and seems most justly. The road can- 
not blamed for trying prevent such crossing 
can, but would have been absurd had been 
permitted so. 


— 


FAST PASSENGER TRAIN THE Pennsylvania 
R., consisting engine and cars, collided 
the Germantown crossing with Philadelphia 
Reading freight train one day last week, the passen- 
ger train striking the freight nearly the middle. 
speeds being about and miles respectively. 
Several cars each train and the passenger engine 
were rather badly wrecked, but one 
injured, and passengers the rear sleepers were 
hardly awakened. disputed where the blame 
lies, but the accident notable tending show 
that there can effectual protection cross- 
ing without interlocked derailing switches. 
often happens, the conditions were present for 
much worse disaster than actually occurred. 

THE Amalgamated Society Railway Servants for 
Scotland just now the The executive 
working hours railway servants and for the appoint 
means public meetings, some which have been 
patronized men considerable standing, 
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Minor Structures; Canadian Pacific Railway. 


begin this week the publication series 
drawings the minor structure, the Cana- 
dian Pacific Railway, and its eastern extension, 
the International Railway Maine, with some 
drawings standard box culverts. These minor 
are often those which engineer most 
desires obtain details from the practice 
other roads, and yet finds most lightly treated 
engineering publications. Bridges which may not 
duplicated century are fully described, but 
the structures which occur hundreds every 
line are passed over almost without notice, with 
the result little bad practice and needless 
variation. For this reason have made quite 
point giving drawings these small structures, 
and with thecompletion this series shall embody 
them volume Plans for Minor Rail- 
way 

plans for box culverts call for little remark. 
They seem very good, although the expedi- 
ency carrying the paving under the side-walls 
denied some engineers, with 
solid end walls, however, and deep curb ma- 
sonry flagging the end prevent under-cut- 
ting, believe the continuous paving the better 
practice for culverts small size. not be- 
lieve building culverts any size dry, although 
most these were The slight saving per 
yard dearly purchased subsequent troubles 
and washouts, especially when, often happens, 
there adequate protection the lower endof 
culvert against under cutting. 

One not uncommon error designing box cul- 
verts will seen have been avoided these de- 
signs, making them higher than they are wide. 
masonry widen ratber than raise the culvert, but 
the economy apparent only, the wider be- 
ing much more apt tocause trouble. There good 
deal said even for the practice making cul- 
asin these plans. The expense but 
slightly increased and the security against wash- 
out much greater but these proportions have the 
greatest weight practice their favor. The arch 
culvert portals for the larger box culverts are, 
qur judgment, excellent practice, greatly increasing 
the security and discharging capacity the cul- 
vert times flood, small cost, indeed there 
any, since considerable saving length 
the culvert. where the best covering 
stone available, however, not believe much 
box culverts. rubble arch costs but lit- 
tle more, and more secure against trouble. The 
covering stones shown are, our judgment, too thin 
for any but the very best stone; 12-ins. should 
the minimum, and for ft. over, ins. 

Exactitude Measurements. 


BY JOHN L. CULLBY. 


Undoubtedly the land surveyors the great com- 
mercial centers are doing much raise the profes- 
sion its true position, and advance the science 
exact measurements. The city members, ac- 
count the higher work required them, 
will probably always take the lead, whilst the 
country members follow the wake. 

Land low price warrants only more 
measurement, with inclination minus value 
the actual quantity land, about per cent. 
being the common practical limit such work 
this country. Such surveys cannot over precise 
otherwise, their cost would appreciable per 
cent.on the real estate valuation. land increases 
value, this per cent. decreases, disappears, 
whilst the enhanced land value calls for closer ana 
closer and finally for absolute measurement. 

With improved implements comes the facility 
effect the long needed reform. The clumsy chain, 
like the compass, soon will known only 
relic the past; steel chains and chains hav- 
ing now come into almost universal use. Abror- 
mal elongations beiug thus removed, and the sag 
due weight materially reduced, ahsolute meas- 
urements practical limits have become pos- 
sible. 

Fluctuations the measured lengths fixed 
distances, and more particularly, given dis, 


tance, locate point fixed one, are the 
careful surveyor, the sources much vexation. 
well known, these fluctuations are due tension, 
sag, and the temperature the tape and per- 
sonal equations, presuming all measurements are 
made vertical plane. Personal equations 
fine grade must have almost disappeared. Such 
things pin setting, measuring definite points, 
setting points plumb line, etc., have well nigh 
reached perfection, are now the least our 
but not tape tension, sag and temperature 
practice. Errors due may easily elim- 
inated subjecting the tape constant pres- 
sure under spring balance for instance) and mak- 
ing the proper allowance therefor. 

Tape sag the cause much uncertainty 
length measurements, due variations weight 
table,etc. There demand for reliable set 
tapes exact lengths suspended tapes the 
several standard types, 25, and 100 ft. long, de- 
termined from actual tests. Without such tables, 
the only correct method, known the author, 
determine the true distance between points dif- 
ferent elevations, measure carefully the surface 
lines, and then reduce the horizontal taking 
the elevations the points change surface 
grade. this method the lengths streets 
steep grade can determined with precision. 

What until recently was supposed little 
importance, has been found the greater source 
measured length variation, and also the most 
readily allowed for; that temperature. may 
remarked passing that this cause often the real 
sonal With range over 60° within 
the season practical operations, the measured 
length fixed distance due this cause alone, 
necessarily very variable and long lines the error 
becomes very appreciable. The writer this year ex- 
perimented line over 1,800 ft. measure- 
ments 60° and 90° showed difference 0.40 ft. 
due almost entirely temperature. Repeated 
measurement this and other line lengths gave 
similar results, showing most conclusively that 
this was the great fluctuation watched and 
allowed for. The tendency good one, 
reduce all measurements the standard 
15° affects 100 ft. ft. reduc- 
tions are course readily made. Whilst change 
from the standard would not appreci- 
able, all departures more than 10° should ac- 
curately allowed for. 

The effect wind pressure length measure- 
ments are not considered, for high grade 
work measurements should only taken when the 


tape can drawn perfectly straight. 


the common observer apparent that the 
exercise eternal vigilance necessary secure 
measurements approaching the absolute. 
terprising instrument makers could help the 
good work they would only invent compact tape 
handle, containing spring balance and thermome- 
ter, applied one end the tape. 

Whilst this sabject may well state that 
the writer, visiting many the large cities has 
often heard the remark places where lines were 
not properly defined permanent monuments, this 
loose way conducting surveys, conduced pro- 
fessional prosperity much more than where lines 
were fixed. Nothing could wider the 
mark. well designed land marks and 
high grade work will always found the greater 
prosperity among surveyors. There disputes disap- 
pear; surveys are made with certainty, and the 
craft has the confidence the people. Hence 
high grade work demanded. 

errors are made the inexpe- 
rienced vorrecting for temperature. The 
correction 0.01 ft. per 100 for each 10° Fahr. 
with brass tape, for each 15° Fahr. with 
steel tape. The proper way using tempera- 
ture corrections, first have some standard 
for reference which practically independent 
temperature, along some well laid curb- 
stone. Intesting the tape, its length should 
not changed, but should determined 
what temperature exact, and this tem- 
perature will vary from time time slightly 

30° 100°, even the same tape different 
ages. 


The temperature correction that due the 
difference temperature the time 
measurement and this standurd temperature. 
the standard 70° and the air colder, say 
the correction 0.03 per 100 ft. and this 
correction subtracted from the meas- 
ured distance between two points, but 
added laying offa distance. the con- 
trary the air warmer than the standard,the 
corrections are added measuring be- 
tween fixed points but subtracted laying off 
very easy reverse this or- 
der care not taken, especially with 
small corrections. 

The 100 ft. brass tape, used around Boston, 
and graduated rod with gold pen and 
measuring instrument for city use, deserving 
not rust, much less likely break, may 
kinked and straightened out again, and has 
strictly decimal temperature correction,which 
decided advantage. Any kind asmall 
spring balance may used with it, and the 
correction due sag (if recall correctly) 
0.03 for 100 ft., and 0.01 for ft. with lbs. 
tension. graduated feet only, adding 


fashion, graduated hundredths.—Ep. 


CURIOSITIES FIGURES.—A very curious number 
the same figures the same order, beginning 
different point: but multiplied gives all 
nines: Multiplied equals 142,857, multiplied 
2equals 285,714, multiplied equals 428,751, 
multiplied equals 571,428, multiplied equals 
714,825, multiplied equals 857,142, multiplied 
have 1,142,856. Then add the first figures the 
and you have 142,857, the original number, the fig- 
exacily the same the start, 

Another mathematical wonder the following: 
discovered that the multiplication 987654 
gives Reversing the order 
the digits and multiplying 123456789 
take 12345678 the multiplicand, and inter- 
changing the figures take the multiplier 
666, 666,606. Returning the multiplicand 987 
again, get 333, 333, 3’s except the first 
and last figures, which together read multi- 
plier. Taking the same multiplicand and 27, the 
half 54, the multiplier, get product 26, 
666, 666, 667—all 6’s except the first and last figures, 
which together read 27, the multiplier. Now inter- 
changing the order the figures and using 
the multiplier and the multipli- 
cand, get product 71, 111, 111, 112— all 1’s ex- 
cept the first and last figures, which read together 
the multiplier.—From the Journal Education. 


MorGAN, City Engineer Oakland, Cal., has been 
satisfactorily tried for some months that city 
about 100 manholes. The attachment may de- 
scribed chimney built into the manhole proper. 
starts few feet from the bottom the hole, 
where opens into the latter, and runs and 
level with the street. The cap for the manhole 
also the cap for the the ventilator. 
This attachment filled with charcoal. close fit- 
ting cap placed the manhole about six inches 
below the street cover, and thus prevents the sewer 
gas yapor from passing the manhole through 
perforated cover. The gas made pass through 
the charcoal, and then through opening the 
cast-iron curb cap the manhole, above the above 
referred pan, and there through the perforated 
cover into the upen air. The gas passing through 
the charcoal claimed deodorized and all 
germs disease from the sewer destroyed. 

THE GRAND BRIDGE Buffalo, 
being and plans are being 
gathered snd the preliminary steps taken obtain 
the consent Congress. 
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The Liverpool 


This important work, inaugurated 1880, now 
rapidly nearing completion, and the accompanying 
plans and views, reproduced from Industries, will 
give fair general idea the scope the improve- 
ment and the finished appearance the celebrated 
Vyrnwy dam. 

The public supply water the Corporation 
Liverpool dates back 1848 when that city pur- 
chased the works two private corporations which 
obtained water from local wells red sandstone 
rock the neighborhood. This supply was supple- 


Fig. 
mented 1857 the completion the Rivington 
works, and later the boring wells. 
The demand for more and better water increasing, 
many schemes were considered the then water 
engineer, Mr. DUNCAN, acting conjunction with 
Mr. HAWKSLEY and Mr. BATEMAN, consulting engi- 
neers. About 1873, Mr. GEORGE DEACON, who 
had succeeded Mr. DUNCAN water engineer, in- 
troduced his waste-water and this was 
successful operation that the constant service was 
resumed for some time, though the amount water 
taken from the reservoirs was decreased. 1877 
Mr. DEACON recommended the Vyrnwy scheme for 
increased water supply preferable the 
Haweswater project, then under consideration, and 
1877, reported upon it, under 
his previous official instructions make the ex- 
amination. The Council again called 
LEY and BATEMAN consulting engineers, and 
April 23, 1879, joint report was handed 
Mr. DEACON and these engineers the comparative 
merits the Vyrnwy and Haweswater schemes, 
strongly favor the former. Council favored 
the Vyrnwy project, and the rate-payers voted for 
it, and Aug. 1880, the necessary bill passed Par- 
liament and received the 

Generally described, the valley the Vyrnwy lies 
about miles south the city Liverpool at_an 
elevation 780 ft. above the sea. The several 
streams emptying into rise mountain moorlands 
over 2,000 ft. above the sea, and collect their water 
from area 22,300 acres, The configuration and 
position the surrounding hills are peculiarly fa- 
vorable high rainfall; and from registering 
rain gauges placed different parts the valley, 
one the east side registered low in. 
the year, while another the west slope registered 
118.51. in. the same year. 

Thelength the lake formed the Vyrnwy 
dam when completed will miles, and its 
area will 1121 acres when full. The greatest depth 
water will Under the Act Parliament 
the Corporation Liverpool was compelled pro- 
vide 10,000,000 gallons per day compensation water 
the river below the dam: and addition this 


they have supply days each month from 
March October inclusive 40,000,000 galls. per day. 
The flooding this valley will submerge what 
was the little village Llanwddyn with its cot- 
tages, quaint church and old yew trees shading the 
graves past generations Welshmen. These 
buildings have been demolished, the church rebuilt 
higher elevation and the bodies re-interred. 
The dam located bar rock which once 
formed the natural dam ancient lake. This 
rock when bared showed very evident glacial action, 
and immense boulders, hundreds tons weight, 
lay its surface and had removed. The dam 


passes into the river below through the stone 
which support viaduct ft. wide. The east end 
the dam the solid rock; but the west end 
will connected puddled clay with the rocks 
beyond the masonry dam. 

The dam built rubble”, clay 
slate obtained from quarry about one mile from 
the dam. This stone hard and durable, dark gray 
color, and weighs 2.06 tons percu. yd. The 
age irregular and almost impossible obtain 
rectangular blocks. The maximum weight 
blocks used tons, and each block was thor- 
oughly washed water under heavy pressure before 


General View the Vyrnwy Dam; Liverpool Water Supply. 


now rests the solid rock with the dimensions 
shown the cross-section here given. These dimen- 
sions are base outside toes, 
117.75 ft.; height from base top dam over- 
flow, 128 ft.; height top string-course viaduct, 
136 ft.; height from base back-water level, ft.; 


Fig. Vyrnwy Dam; Typical Cross-Section. 


maximum depth from top dam bottom lake, 
The area the typical cross-section 8,972 
sq. ft.; its weight per lin. ft. about 645 tons; its 
specific gravity 2.57; its center gravity 47.59 
ft. above the base, and vertical line dropped from 
this center cuts the base 47.53 ft. from the inner toe 
and 70.22 ft. from the outer toe. Mr. DEACON figures 
that with the lake empty the maximum pressure 
the inner toe and equals 8.7 tons per square foot, 
and the outer only 2.26 tons per square foot. 
When the lake full the maximum pressure the 
outer toe tons, and under possible condi- 
tions can exceed tons per square foot. 
length the dam 1,173 ft. and the excess water 


leaving the quarry. While the bed the valley 
furnishes excellent building sand, was later 
found that the quarry refuse crushed and mixed 
to1 with the natural sand made stronger mortar, 
and this mixture has been used since 1884. The 
mortar and concrete made wholly Portland ce- 
ment, made the following specifications: per 
cent.of the cement pass through sieve with 
brass wires per lin. inch, weighing oz. per sq. ft. 
Briquettes, days after being moulded and water 
from the 2nd the 7th day, must withstand for one 
hour, without fracture, weight cwt. per sq. in. 
The actual, average test over 1,000 briquettes 
proved per sq. inch. 

The general view the dam, Fig. shows cul- 
vert near each end the dam. These culverts were 
ft. diameter and were built carry off the 
storm-water during they have since 
been built up, but enclose ft. iron pipe each 
with suitable valves,which can still used storm 
outlets. The compensation water mentioned 
drawn from one these pipes the west end the 
dam, and this fed 18-in. pipe leading into 
the various gauging chambers,after passing through 
specially designed equilibrium valve. 

The aqueduct leading the waters Vyrnwy lake 
Liverpool miles long, from the straining 
tower the dam the Prescot reservoir. The 
general route indicated Fig. consists ofa 
series tunnels and three lines pipes capable 
delivering 40,000,000 galls. The tunnels are 
ft. diameter but for the present only one line 
pipe, in. diameter, laid. The other two 
pipe-lines will laid soon the water sheds 
the Marchnant and Corony rivers are connected 
tunnels with the lake. The water leaves the strain- 
concrete culvert about 2,295 ft. long: 
then enters the Hirnant tunnel, miles long, and 
thence pipe, miles, into the relieving reservoir 
Parc Uchaf, which has capacity 2,000,000, 
galls. From there the pipes pass miles under- 
ground the Cynynion tunnels, long, and 
crossing narrow valley the tunnel 
reached, about mile long, and this tunnel 
the 46,000,000 gall. reservoir Oswestry. Here the 
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water passes through sand filter beds into clear- 
water reservoir, and from latter miles 
Malpas. this point another balancing 
reservoir from which the water passes pipe, and 
11% miles, reservoir 2,000,000 galls. capacity 
Cotebrook, The pipes then pass underground 


for miles Norton, and cross the river Weaver 


steel pipes coyered with concrete. There 


Fig. Liverpool Water-Works; General Route 
Aqueduct. 


water-tower Norton. The miles between Nor- 
ton and the Prescot reservoir presented much dif- 
work, crosses the Bridgewater canal, 
Mersey and Irwell canal, the river Mersey, the San, 
key canal and the London Northwestern and Shef- 
field and Midland and several their bran- 
ches. The pipes are carried under the Mersey 
ft. internal diameter, made cast-iron 
rings vertical ft. shafts were sunk each river 
bank, and the cast-iron rings used both cases are 
ft. width, flanged and bolted. 

The cost the work Sept. given 
dollars follows: 

embankment works, and work 


connection with reservoir...... ........... $2,477,815 
$9,014,535 

$9,064,875 


The engineers the original scheme were Mr. 
CHARLES HAWKSLEY,M. Inst. E., and Mr. GEORGE 
Inst. The former resigned how- 
ever about years ago and Mr. DEACON has since 
been sole engineer, The Resident Engineer Mr. 
MARTIN with Mr. his princi- 
pal assistant the works. are indebted 
Industries for the excellent description which the 
above abstract. 


New Rapid-Fire Cannon. 


Information through military channels indicates 
the complete success the trial the new Eng- 
lish Armstrong 6-in. rapid-fire gun. This gun 
development the Armstrong 4.72-in. rapid-fire 
gun, which succeeded throwing min. and 
sec. projectiles, each capable piercing 9-ins. 
iron. The wonderful success the latter gun, “the 
rapid-firing gave the British advan- 
tage naval warfare which foreign officers were 
quick perceive. was found that the projectiles 
which could fired with such rapidity weighed 
less than and had velocity 2,073 ft.-sec- 
onds, and were capable penetrating iron 
and ft. oak and teak. The whole weight the 
only 4,200 Ibs. 

Notwithstanding the efficiency the 4.72 in, gun, 
the same plan the former. The question imme- 
diately arose, will 6-in. Armstrong resist the heat 
resulting from fire such rapidity? result 
the trial, has been found that the gun has stood 


intact the enormous pressure which has beer 
subjected, and instead lb. projectiles, the Brit- 
ish now havea gun which will throw with almost 
the same rapidity projectiles weighing with 
penetration ins. iron and ft. oak 
and teak. The powder charge nearly lbs. 
weight, and the chamber pressure over 


Retaining Wall for Earth.—Treated 
Graphically, 


BY PROF. CHAS. E. GREENE, U. OF M.* 


The preliminary principles which based the 
following construction for finding the pressure 
any bed-joint retaining wall for earth may 
somewhat briefly given, the explanation limited 
those points only which are needful for the case 
hand. 


body, select small pris- 
matic portion whose cross- 
section BC, Fig. andif 
know that the stresses 
the faces and CB, 
right angles, are pressures 
perpendicular those 
planes and equal inten- 
sity per square inch 
square foot, the pressure 
the face must per- 
and the same intensity 
the other faces. For, 
multiply the area the 
face the pressure 
per square foot, and lay 
off scale,in the proper di- 
rection the force OD, 
and likewise the areaof face 
force OE, the diagonal 
the rectangle must give 
the direction and magni- 
tude the force the 
third face which will 
balance and OE; and, 
triangles ABC and ORD 
dicular the face and 
the intensity pressure 


This case applies fluid 
pressure which always 
normal any plane and 
constant intensity for 
given depth. 


If, the other hand, the force the side, 
the opposite kind, tension, but the same intensity 
before, must draw the opposite di- 
rection, and find the force the face 
Then, since the triangles and are 
again similar, the intensity stress plane 
will still but its kind, tension 
pressure, will thatof the line which 
lies the nearer. the sketch tension, 
evidently necessary keep equilibrium. 
will also seen that the direction this stress 
will make the same angle with the original stresses 
the case BC, where they were pressures, but 
the opposite direction, that angle angle 
ROE. 

Next, the normal pressures the two faces 
and CB, Fig. are equal, and suppose that 
per square foot the greater and 
the less the two, may find the direction 
and intensity the pressure the face the 
following construction 

Let the intensity the pressure face 
divided into two parts, one equal 
Similarly, the intensity pressure face may 
balance the portion CBand also 
must be, §1., the same, laid off per- 
pendicularly AB. The intensity stress 


*From The Technic the University Michigan. 


+The reader will well draw this and the follow- 
ing figures for 


balance the remaining portions, pressure 
angic equal SOM with but the opposite di- 
rection. The angle NMR corresponds with 
Fig. 

This angle can readily found taking asa 
center, radius, and describing are 
cut the line p,, when drawn through will 
make OMS isosceles triangle, and the angle 
will equal that Then lay off 
satisfy $2. The resultant pressure will 
given direction and intensity =p, which 
evidently the resultant and MO, since these 
two components act the same area 
plane AB. This resulting intensity stress RO, 
p,on plane AB, which balances and 


Retaining Wall for 


AC, makes angle NOR with the normal 
its plane. 


If, given and any number planes 
the triangle constructed the normal 
the plane will change its anglesand the length 
the greatest possible value the angle will 
and that value will give the greatest possible 
obliquity the pressure any plane, for given 


the material under consideration and 
alone its particles, one the other, the adhesion 
arising from moisture being neglected always 
uncertain amount and sometimes possibly absent, 
the greatest possible obliquity pressure consistent 
with equilibrium any plane the mass earth 
cannot exceed what known the angle repose 
for, did, sliding would take place along that 
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Let plane passed through Fig. parallel 
the surface the ground DI. The pressure 
every square foot this plane vertical, and due 
the earth above it, depth But the prism 
earth resting square foot this plane has 
less horizontal cross section than one square foot 
and the ratio the intensity vertical pressure 
the plane through the weight vertical col- 
umn earth one square foot cross-section will 
present, feet earth,the pressure per square foot, 
the plane through parallel the surface the 
ground. 

knew what and where and were 
such prismatic body have previously 
considered, the plane previously denoted be- 
ing now the one which passes through parallel 
the surface the ground, could, lay off 
But, the atest obliquity stress the 
normal any plane cannot exceed the angle re- 
that angle with the distance must, ap- 
plied make Paright angle. Therefore 
find trial center from which semicircle 
can drawn through and tangent the 
lel the line drawn bisecting the angle 

and N=p ,acting the two right angled faces 
the prism respectively parallel and perpendic- 
ular the direction the that the 
least pressure which consistent with equilibrium, 
and that the one exerted earth rest under 
the action itsown weight only. 
the surface and vibration will probably increase the 
pressures. 

find the center pressure and the direction 
and intensity pressure any bed joint re- 
taining wall, weighing per cubic foot, pressed 
the back earth weight per cubic foot and 
given angle repose,—proceed follows: 

The bed joint Fig. carrying the weight 
each and respectively lay off C-5 and 
B-3 D-5; connect with and these 
connecting lines will intersect the center grav- 
ity 

point the same distance below the 
surface the ground that is, make the construc- 
and making with the given angle repose. 
ter through the point and tangent 


10. Now find the direction and intensity pressure 
draw Sparallel that being the di- 
draw cutting draw and lay off 
A,and will direction and intensity 
pressure per square foot back wall, 
terms cubic feet earth,—so thatif mea- 
sured the scale drawing and multiplied the 
weight cubic foot earth, the pressure back 
wali per square foot will given. 

the pressure back increases regularly with 
the depth below surface ground, the 
pressure will one-third the slant height 
from the total earth pressure against one 

the resultant pressure the bed joint and the 
point where cuts the joint will the center 


The called unity without serious 

error, the wall has batter rear. the 


use the above factors, represents weight wall, 
and the total earth pressure back same, 


resistance pressure. The total pressure the 
the height the wall above and the weight 
cubic foot earth. 

12. one thinks that the centre pressure too 
near the front for safety too near the middle 
the joint for economy masonry, change the 
tion drawing DA’, DA" and try again, 
and second trial will usually 

13. the distance more than one-third 
the maximum intensity per square foot, 

the distance less than one-third 
the maximum intensity, supposing the cement 
the joint offer resistance tension, 

p=t total pressure 
BZ 

this intensity greater than the masonry can 
safely resist, make wider and try again. 

The wall will satisfactory many engineers 
safety thus left for increase pressure beyond 
the least pressure here used. 

will determine the possibility the wall’s sliding 
forward. such sliding seems likely occur, the 
bed joint may inclined backwards. 

The above constructions are simplified when the 
surface the earth horizontal and also when 
slopes its angle repose. 

Structures the Water Front San 

Francisco,* 


p= 


MARSDEN E., Engineer the State 
Harbor Commissioners. 


The first vessels entering the Bay San Fran- 
commercial missions anchored where they 
could, and sent their cargoes ashore boats. 
1851, the legislature the State, under the pressure 
the great growth commerce following the dis- 
covery gold, adopted certain arbitrary lines 
the city water fronts, now known the red line 
1851.” 


Under hastily obtained privileges, private capital 


these charges the stock was watered return 
per cent. per the new invest- 
ment, bit early financiering that has many 
imitators the present year grace. 

Wharves multiplied, and later charges were re- 
duced something nearer honest proportions. But 
there are definite records these works until 
1863, when the State, through the Board State 
Harbor Commissioners, took possession the water 
front. Prior this time had been discovered 
that these wharves were very perishable, both from 
decay and attack the teredo, and the harbor 
master’s reports are filled with the recital dis- 
asters chargeable this cause, matter which will 
referred later. 

first wharf built under the newly organized 
board was the wharf, occupying the site 
previous wharf destroyed the teredo. The 
new wharf covered 43,549 sq. ft. and cost $32,908.83, 
cts. per sq. ft. The details were about the 
same those used 1884 and shown general 
way the illustration given; some slight changes 
have been made since 1884. known that about 
twice the original cost this Vallejo Wharf had 
been spent repairs various kinds 1881-82. 
this time became unsafe use and too dilapi- 
dated economically repair and was then con- 
demned. 1884-85 the last vestige was removed 

and the new sea-wall and another wharf took its 
place the line 1887.” 

The total area wharves taken the Board 
1863 amounted 528,132 sq. ft. 12.12 acres, and 
the cost could not have less than cts. per sq. 
ft., $316,000. The areas added according the 
commerce the city increased have now brought 
the total 2,485,686 sq. ft., acres; this 
area 645,610 sq. ft., 14.08 acres, are under sheds, 
these structures has been follows 


Estimated cost wharves built prior 316,000.00 
Repairs from 1851 to 1863 unknown. 

Construction and rebuilding 1863-1868 
Repairs of 1863-1886.. ... 
Seawall wharves, 1878-1886 


1,020,002.06 


These figures not include the cost the Pacific 
Mail dock, the first railway freight slips, nor the 
earlier dry dock wharves; included, these struc- 
tures would swell the total about 


} 
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San Francisco Wharves; General Cross-Section. 


constructed 1850-51-52 several piers; the principal 
ones being Central wharf, located along Commer- 
cial St. from Montgomery nearly East St., and 
Cunningham’s and Clark’s Point wharves further 
whether the lines selected conformed with tidal 
currents, and the general laws which should govern 
the laying out acity water front the dimen- 
sions soon needed. one could then fore- 
see that little less than one-third century 
facilities would demanded here for receiving and 
shipping 100,000 tons Oregon grain one season 
for unloading 200 250 tons Sandwich Island 
sugar per day: and for accommodating colliers, 
whaling ships, steamer lines, coasting vessels, etc. 

was little wonder then that the first wharves 
built were soon found inadequate meet the de- 
mands upon them, and new lines had laid out 
and old ones obliterated. Sundry plans were made, 
and the first wharves built reaped rich harvest for 
theirowners. The first superintendent construc- 
tion was chosen from among the army officers, and 
was paid the salary $1,500 per 
month look after the work; and the proprietors 
charged such rates dockage and tolls net 
them the snug little income per cent. per 
month the original investment. 


*Abstract read before the Engineering Club 
the University California, and illustrated maps 
showing the water-front San Francisco. 


Dredging.—In maintaining the proper depths 
alongside and the approaches these wharves 
1865 1875 this work was done contract 
average cost about cts. per cu. yd., and the 
prices paid varied from 50cts. 1875 the 
State purchased dredging plant and has since 
operated the very much reduced cost cts. 
per cu. yd. The following table gives the extent 
and annual cost these operations: 

will observed that the gross volume dredged 
about 7,925,000 cu. yds., cost $953,505.47. 

The law requires this dumped fathoms 
water and the area available about square 
mile. Were the whole volume confined this area 
would cover depth about 7.6 ft. But 
the tidal currents the bay are strong, this mate- 
rial distributed over much larger area, and 
reasonably certain that the area which 
aimed deposit this spoil has not thus been raised 
sufficiently detected any system sounding 
usually practiced. 

Sea-Wall Construction.—The first sea-wall work 
done was during the years 1867—71, was built 
upon the old water point line 1851 previously de- 
scribed. contracted for upon the original plans 
was elaborate structure consist pierre 
perdu mass stone dumped into dredged trench 
surmounted wall ashlar masonry resting 
concrete foundation with outlets for sewers, etc. 
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The total length contemplated was 8,337 ft. which 
length the rough stone foundation for 3,252 ft. was 
built cost $679,207.78: $208.86 per lin. ft. 
This stone embankment was not the dimensions 
subsequently adopted, but the cost given above 
includes that dredging out the trench. 

Causes Leading the Adoption New Water- 


positions future works. The most objectionable 
which restrictions were, every wharf here- 
after constructed shall commence the foot 
some street, laid down the official map 
the city and county San Francisco, and shall 


into the direct line with such 


Further that the Commissioners shall have au- 
thority construct any works the slips between 
the streets except such may necessary for ferry 

would difficult find rational excuse for 
such legislation, and can only accounted for 


rock slopes wooden bulkhead was builtin sections 
omitted. The slopes the exposed face from low- 
water up, are riprapped with heavy stone. Their 
slopes being for Sections and for Sections 
and and for Sections and 

Careful soundings taken over the area cov- 
ered the sea-wall, showed that the bottom was 
composed generally soft mud, hard mud and hard 
bottom. Through the soft mud,a rod sounding pipe 
penetrated its own weight,and through the stiff 
mud, pressure several thousand pounds, 
the hard bottom. 

The work constructing the sea-wall the line 
1877 commenced November 1878, and continued 
with but slight interruptions until November 1882. 
The work was done sections follows: Sections 
were each 1,000 ft. long and Section 
was 561 ft., total 4,561 ft. 

The contracts did not all embrace the full width 
the 200 ft. where these omissions 
were made, later contracts were entered into ex- 
tend the work full width. The report the 


Water-Front San Francisco, Cal.; Showing Original Beach and the New and Wharf 


Front Line.—The Act March 26, 1851 defined the 
zigzag line around the front, shown the 
old water-front maps the city. The tidal 
currents sweeping around the angles this 
line caused very heavy deposits mud the 
spaces between the piers and the angles: the re- 
moval these deposits dredging under contract 
seriously crippled the revenues the Board and im- 
posed severe duty the general commerce the 
port. 


TABLE SHOWING QUANTITIES DREDGED AND COST OF 
SAME SINCE DREDGING OPERATIONS WERE COMMENCED 
BY THE BOARD. 


Year. yds. Cost. 
Quantity. | cents, Total cost. 
| eu. yds. 
1867-9 146,678 | &O | 73,359.00 
1869-70 160,200 80,100.00 
1870-1 | 108,700 | 34 35 258.00 
18713 258,640 | 34 86,237.60 
1873-5 200,000 72,060.00 
State owning and operating dredges. 
1875 302,429 10.7 33,835.71 
1 75-6 | 342,638 9.15 31,363.19 
1876-7 280,197 9.10 25,258.08 
1877-9 | 57,5383 7.78 98,669.08 
1879-80 749,011 6.89* | 51,645.29 
1880-2 | 1,372,489 73 | 100,205.97 
1882-3 635,322. 8.13 51,457.5 
1883-4 643,100 9.45 | 60,780.40 
1884-5 680,700 52,258.80 
1885-6 678,900 46,675.40 
7,925,350 $953,505.47 
Done large dredges, 


Slight modifications this line were made 
the Act March 1864; and series unwise re- 
strictions placed upon the Board with regard the 


(The solid black indicates buildings the wharves.) 


the well known fact that are not pol- 
iticians and rarely find their way into legislative 
bodies, and the California Legislature those days 
had not learned call for proper guidance tech- 
nical subjects. 

1873the late ARNOLD, E., distinctly and 
ably pointed out the defects the old line; and 
suggested those changes which were the main 
subsequently adopted commission composed 
MENDELL, Corps Engrs, A., and Prof. 
Coast Survey. The lines laid 
out were slightly modified, and these 
modifications resulted the present water front 
and pier head lines adopted 1877 the above 
named commission, former bad legislation being re- 
pealed. 

The principles guiding the commission the lo- 
cation this line were: 

Parallelism with the tidal currents. 

Economy the construction the sea-wall, 
avoiding water too deep, yet locating the line 
sufficiently far out permit the opening thor- 
oughfare 200 ft. width along the front. 

Avoiding far possible the cutting any 
blocks land and theirconsequent condemnation. 

front the blocks land situate the present 
water front. 


All works built since 1877 have been erected, far 


practicable, conformity with these lines: and 
the more symmetrical condition ofthe northern and 


western portion the water front very marked. 


The Sea-wall since 1887.— This seawall rock 
embankment with the natural slope the stone 
both sides below low variable outer slope 
from low tide city base ft. higher, and the nat- 
ural slope the land side. Back this earth- 
ern embankment 140 ft. wide, and front wharf 
ft. width resting piles asin other 
structures, the upper junction the earth and 


Board for 1882 gives the following table, the 
cost the several sections computed that date; 


Section A—561 ft. long, $152.61 per lin. ft ... $25,614.53 
Section 1—1,060 ft, long, $165,683 per lin. ft. 165,631.40 
Section 2—1,000 ft. long, $167.50 per lin. ft... 
Section 3—1,000 ft. long, $235.50 per lin. ft... 235,040.51 


Section 4—1,000 ft. long, $240.87 per lin. ft... 240,872.56 
Total cost of 4,561 ft.(av.cost per lin. ft.$196.15) $894,671.56 


The amounts materials used per the reports 
the Board were—stone 675,430 cu. yds.; earth, 1,409,- 
085 cu. yds. piles, 3,401. lumber, ft. 
not deemed necessary review the estimated 
quantities and the actual amounts paid for, further 
than recall the fact that alleged excesses the 
amounts used, over the estimates, caused official 
inquiries made into the matter; ex- 
pert accountant and 2nd, Board Engineers. 

the absence the funds and authority make 
borings other physical examinations, this Board 
thoroughly reviewed the records and were forced 
the conclusion that the material the rock em- 
bankment some sections, had sunk for several 
feet into the hard mud, and the case Section 
(p. their report) shown that the depth 
which this sinking occurred the average ft. 
December,1885,the Board determined 
tinuance this work the construciion 
1,000 ft. long. the early part 1884,estimates 
based upon the official records the former work 
and the conclusions the Board Engineers, were 
submitted the writer: these estimates called for 
6,000 tons (of 2,240 lbs.) stone, and 216,000 cu. yds. 
(measured the vehicle) earth for Section The 
change from the cubic yard unit that the ton, 
for determining the quantity loose stone, was 
made orderto determine definitely the actual 
amount stone used. 

Careful soundings over the whole area were made 
with screw jointed iron pipe 3-in. diameter. 
The lower end was provided with conical steel 
cutter diameter the cutting point. 
simple and effective valve was made, ft. above 
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the cutter, ordinary india-rubber ball resting 
ash valve-seat. The whole pipe when together 
measured some ft. and was handled with ordi- 
nary pile driver; the hammer which was used 
force the pipe down, the average depth, below mean 
low tide, the mud” was then found 
ft.; and “hard ft. was pur- 
posed dredge several feet below the plane ft. 
depth, but although the dredger was sent again and 
again over the same ground, was found impossible 
take hold the “hard mud” more few 
feet below the surface. 

This section was completed March 1885. The 
outcome was that there were used the rock em- 
bankment only 119,025.86 tons rock and 272,499.2 
ofearth. The stone required being 44.9 
cent. short the estimated amount, and the earth 
4.38 per cent. short. 

the face the statement that the stone 
Section must havesunk ft. into the hard mud, 
and the records the number cubic yards, there 
was alternative the time the estimates were 
made but call for that number cubic yards, 
which,when converted into tons,conformed with the 
data and opinions above. During the progress 
the work, the accurate progress sheets showed that 
less amount would required than esti- 
mated; and August 1885, the rock work being 
about two-fifths done, was verbally reported 
the President the Board, that about 120,000 tons 
stone would build Section 

These results with careful examination into the 
factsand data, warrant the opinion that the stone 
Section did not sink average more than 
ft.into the bottom the dredged trench and that 
wall (the ton used was 2,240 

The earth estimates were reasonably close, but 
slightly excess the amount found necessary. 
The whole the soft mud and some the stiff 
mud must have been entirely displaced. great 
wave mud was forced towards the shore line. 
This was subsequently penned between the sea- 
wall and the shore and covered with earth. 
places this mud was raised above the top 
the adjacent fill; the total depth mud being 
about ft., this slowly dries and settles, but 
present, some places, unfit for use. 


THE PROPOSITION DIG CANAL for the purpose 
draining the three townships Tuscola, Arcola, 
and Bowdre, Douglas Co., arousing great 
opposition among the farmers the territory 
thing like 100,000 acres will miles 
length, and the opposition based upon the ex- 
pense, which expected amount much 
$15 per acre some the lands. This more than 
the farmers think they can stand, although 
doubtful their opposition wise. The plan 
begin work the canal the spring, and the op- 
position promises make end litigation and 
create much bad feeling. Nevertheless will 
drained, and pay well too. 


THE RAILWAYS QUEENSLAND (Australia) ag- 
gregate 1,879 miles, which 242 miles were opened 
past financial year. The total expendi- 
ture these lines has been about 
$36,500 per mile. revenue $3,764,170 was earned 
cost $2,723,305, 72.3 per cent., leaving $1,- 
040,865 net revenue. This fell short the sum 
required meet the interest the 
loans raised build the lines $1,822,885, which 
amount had consequently made good out 
the consolidated revenues the colony. The ex- 
tensions undertaken have been into the less popu- 
lated and cultivated districts, and the receipts have 
thus been proportionately low, the gross receipts per 
mile having fallen from 1883-4 $2,005 last 
year. 1883-84 there were 1,141 miles line open, 
1,438 1885-86, and 1,621 1886-1887. 


CENTRIFUGAL DYNAMITE PROJECTOR the 
latest notion for the enemy”. The 
machine substantially made steel disks 
several inches apart and say ft. diameter, with 
between the disks for holding projectiles. 
expected give the circumference these 


disks aspeed 6,000 revolutions per minute,or about 
2,000 ft. per second initial velocity, and in- 
genious attachment the projectile just 
the right moment project towards the enemy. 
not know that the has been tried 
any considerable scale, but should think would 
decidedly embarrassing the firing party the 
letting-go attachment “hung-fire” for the infinitesi- 
mal part second and discharged the dynamite 
shell tothe rear. Somewhat similar trouble was 
experienced with the WINANS’ steam-gun,and with 
several older projectors the centrifugal type. 


Laws Colorado. 


the United States, irrigation employed ex- 
tensively Colorado, Utah and California. Colo- 
rado has far the greatest irrigable area, and there 
the laws respecting the use water for agriculture 
are the most perfect. Nature seems have or- 
dained that this State shall lead irrigation. 
Within its borders are congregated the highest 
ranges and peaks the Rocky Mountains; the 
veritable dome the continent. the countless 
square miles its lofty summits fall the heaviest 
mantles snow, the sources unfailing water 
supply. All the great rivers west the Missouri, 
except the Columbia, commence their courses 
this State. The Platte, the Arkansas, the Rio 
Grande and the Colorado rise nearly together 
central Colorado, and summer are large, swollen 
rivers, before they leave its confines. Western 
State Territory, therefore, nearly abundantly 
supplied with water and streams Colorado. This 
advantage, together with its 
tion with respect immigration, and its vast ex- 
tent fertile farming land, assures the 
foremost rank agriculture among the mountain 
States. 

The canal system Colorado this time em- 
braces 5.000 linear miles large and small ditches. 
represents investments private capital amount- 
ing and furnishes water for two and 
half millions acres. attractive are canal en- 
terprises those familiar with them, that many 
miles canals are now being constructed, notwith- 
standing the fact that there are this time fully 
one million acres fine, and unim- 
proved land situated the irrigated territory. The 
young State needs people rather than reservoirs and 
more canals. 

The water every natural stream declared 
the Constitution Colorado the property the 
public, and dedicated ti.e people’s use. There 
are riparian rights. are taken out 
the rivers and creeks, and present furnish water 
only for valley lands. The fertile plain-ranges and 
smooth mesa table lands lie above the level the 
streams, and must eventually supplied with water 
great and costly systems resorvoirs. When all 
the water astream isclaimed and appropriated 
ditches, becomes sort contention among its 
users, and the law active determining and en- 
forcing the the respective canal companies. 
The law based the principle that the right 
water acquired priority utilization; that 
say, the courts hold that water should not 
taken away from those who first have utilized 
good faith. If, for instance, canal has used the 
full capacity stream, forever entitled all 
the waters that stream. The volume 
from which several canals are conducted having 
been estimated cubic feet per second time 

the State Engineer, each ditch company appears 
fore the District Court, which has jurisdiction sub 
ject Court, and shows 
when was constructed, what its capacity is, and 
how much water has used, can use, for actual 
tillage. The court thereupon decrees each com- 
pany the number cubic feet water per second 
entitled draw each season from the stream, and 
its rank priority, its order precedence with 
respect other canals supplied from the same 
stream. 

These decrees are, course, The State 
Engineer has general supervision all matters per- 
taining irrigation, and required law 


cubic foot per becoming the module 
Colorado, and that volume water which will flow, 
during the irrigating season, through orifice one foot 
square. sufficient irrigate about acres. 


see that water distributed accordance with the 
injunctions. The State isdivided into water 
districts, and for each district the Governor ap- 
point Water Commissioner, whose term office 
two years. his duty divide the water 
the streams his district among the several canals 
according their rights determined Court: 
and, need be, may summon the Sheriff assist 
himin the discharge his duties. The 
missioners are under the directicn the Superin- 
tendents Irrigation, who have charge water di- 
visions, each division embracing several water dis- 
tricts. The especial duty the Superintendents 
see that the laws are properly executed, and that 
the judicial decrees are enforced the Commis- 
sioners. The Superintendents are under the general 
supervision the State Engineer, and anybody has 
The Commissioners must report fully the Super- 
intendents ten the the 
supply and demand for water their respective 
districts, and all other matters deemed worthy 
attention. 


much for the relation the State the 
What are the farmers’ relations tothem’ Water 
consumers two ways—by rental 
and absolute sale the right company 
rarely attempts dispose water under both plans, 
for that has not been found practicable. corpora 
tion seeking may construct 
canal for the purpose renting water farmers 
Colorado are from $1.50 $2.50 acre (or 
perannum. Ifa farmer regards the rental exorbi- 
tant, may have the matter brought before the 
County Commissioners, who, after hearing evidence 
the part the consumer and the company, can 
Their decision final, that practi- 
cally the people control the rate. The principle 
which inspires the law adopt this procedure 
that the canal companies not own the water, but 
are public carriers. farmer has once used 
water his land, can always compel the com- 
pany furnish him upon tendering each year 
the rental price established the commissioners, 
the theory being that once applied tract 
land, fixed appurtenance long the rental 
paid. cannot transferred the company 
the farmer other land without the consent 
both parties. 


But the usual and most popular plan disposing 
When the constructing company this plan has 
sold all its water, the canal owned and oper- 
ated the farmers stock company, shares 
stock representing water. The corpora- 
tion then mutual company, escaping the hin- 
drances and the consumer owns the right 
his water and pays only the annual charge for 
“maintenance and cents 
rights” this plan are worth 
from $25 per acre. While the parent corpora- 
tion exists, the purchaser obtains deed contract 
for his “perpetual temporary evi- 
dence the right use water. water 
for all time, sufficient water irrigate acres. 
When the farmers reorganize the company 
final basis, contracts deeds are 
superseded shares stock. 


How the consumer farms under the irrigation 
system, and what are some his advantages, next 
deserve notice. The farmer must conduct the water 
his land from the head-gate, opening, through 
which takes his supply. The head-gate always 
under the control the superintendent the canal, 
who divides the volume among the users. Each man’s 
water flows over weir—a device for measuring ex- 
actly how much the consumer receives. lateral, 
orsmall ditch, built from the main canal the 
farmers neighborhood, and from each takes 
his share the supply. The user contrives con- 
duct his water along the highest side his farm 
lateral, whence the stream distributed 
over the fields flooding, conveyed small 


+An “inch water means the,“ statutory 
that volume water which will second time 
through inch square orifice, under 5-in. 
sufficient irrigate one acre; butit inaccurate 
term, and fast falling into disuse. 
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channels between the rows crops. Crops are 
usually supplied with water three times, from the 
middle May until about the first August. 
skillful man can irrigate from 120 acres 
grain during season, and can 80acres 
days. Inthe fall another irrigation usu- 
ally takes place, that the ground may con- 
dition the following spring germinate the seed. 
Very rarely fall grain sown Colorado. 


Frustrated neither drought nor flood, the hus- 
bandman able mature his crops perfection, 
accelerate retard their ripening, and bring 
harvest suit his convenience. applying water, 
can keep half his fleld green while harvests 
the other half. The growth grain almost mar- 
vellous. parts the State, solid fields oats 
and wheat ft. tall, with heads proportion, are 
common. The grain itself perfect quality and 
usually over-weights. But alfalfa (or lucerne) and 
leguminous plants yield the most astonishing re- 
sults. Alfalfa the most beautiful, wonderful and 
profitable crop raised the Rocky Mountain 
region. field it, with its sweet-scented, purple 
blossoms, isa perfect garden beauty and perfume. 
kind clover and highly nutritious; 
grows about ft. high, and, being perennial, its 
roots reach down usually deep. Alfalfa first 
four weeks cut again the water reapplied, 
and ready for another harvest month later. 
Each cutting good crop will yield two tons. 
seen that irrigation simply insurance—it as- 
sures certainty return for the year’s work. 


passing from the subject irrigation Colo- 
rado, attention should called the surprising 
effect the canals the volume 
would seem natural the full capacity ofa 
river were directed into channel, there would 
supply for ditches lower down the stream. With 
this people western Kansas and 
Nebraska, realizing the necessity irrigation, are 
inclined complain because all the water the 
eastern-flowing streams appropriated 
before reaching their borders. However, both ex- 
periment and theory shows that their fears are 
The State Engineer Colorado gives 
the result his investigation this subject his 
report for 1885-86, before there was any expectation 
interstate contention, and when the people 
those parts the plains more remote from the 
mountains had thought the necessity irri- 
gation for their region. made the experiment 
the Cache Poudre, stream northern Colorado, 
and says: “Starting with flow 127,609 cu. ft. per 
second the canon, before any water drawn into 
canals, the the lower point, after supply- 
ing canals, had increased 214,508 ft. per second, 
showing addition more than two-thirds the 
original amount, supply canals farther down the 
The reason for this is, that all the water 
withdrawn from the river for irrigation gradually 
seeps back into it, making steady and reliable 
current. But for this fact the water would 
down the sandy beds the rivers torrential 
streams, disappear quickly and slight avail for 
irrigator’s purposes. 


That irrigation destined practiced widely 
the United States admits doubt. Without 
it, the western half our country would not 
susceptible cultivation. All the valleys and 
great parks and passes the West—whether 
elevation 500 5,000 ft., whether the Rocky 
Mountains, the Sierra Nevadas the Coast Range 
—demand The same may said the 
vast arid plains—the “bad lands” America— 
which lie between the 22nd and 27th meridians. 
though their soil almost rich that the 
valley the Ganges, they are without water, 
desert, and with water, marvelously productive. 
They will sometime covered with extensive and 
costly systems reservoirs, stretching eastward 
from the mountain lakes. Nor venturesome 
predict that irrigation will sometime quite 
tensively employed considerable portions least 
the Eastern Middle and Southern States. There 
are, too, grounds for this prediction. The sure and 
sufficient supply water for his crops the 
greatest desideratum for the farmer. Irrigation 
only provides this supply, but fertilizes the 
The silt-bearing mountain water 


rich over the fields, and renews and re- 
invigorates them each season. Although the expen- 
ses constructing irrigating canals the States 
east the Mississippi would great, the enor- 
mous sums now expended stuffs, 
which would not then needed, might, perhaps, 
pay the whole cost. If, the farmers 
the Genesee valley New York State should dis- 
tribute over their farms the never-failing waters 
their neighboring lakes with the vast amount they 
pay for guanes, their outlay per annum 
might greater than present and their in- 
come would greatly Guanos add 
nothing the permanent melioration their 


that yet become the great wheat region 
the world; since explains how very low rate 
rainfall may consistent with much greater fer- 
tility than exists the corresponding regions the 
south, the ground being less baked evaporation 

The evaporation the American 
belt, east the Rocky Mountains, will seen 
everywhere very high, phenomenon due, 
course, the excessive dryness fhe air, which 
finds another expression the limited rainfall but 
get farther north becomes rapidly less, 
while the rainfall remains practically constant, 
even, believe, the extreme north becomes 


greater. 


Annual Depth Evaporation from Water Surfaces the United 


farms, but the irrigating canals would fixed 
improvement and. making possible the increased 
revenues arising from the additional quantity and 
the improved quality the grain produced, and 
produced without failure, would add the value 
their farms manyfold. 


Depth Evaporation the United States. 


The Signal Service has recently rendered very 
valuable service engineers carefully made in- 
vestigation the rate evaporation from exposed 
water surfaces throughout the United States. These 
investigations were conducted Asst. Prof. 
RUSSELL, the Signal Service, and the results are 
embodied the accompanying map which re- 
produce from the Monthly Weather 
the Signal Service, for September 1888, together with 
the substance the accompanying paper describ- 
ing how the results were obtained. appears 
that the method was trustworthy can well 
desired, and that the absolute rates evaporation 
given may regarded trustworthy within 
small percéntage error, although some our 
readers who have given special attention this 
question will better position than ex- 
press positive opinion this matter. shall 
pleased receive the criticisms such persons 
regard the showing this map, unde- 
sirable that such map should remain record 
undisputed unless the figures given are, be- 


lieve them be, substantially accurate and trust- 
worthy. 


But whether the absolute rates evaporation 
entirely trustworthy not, the relative rates 
evaporation must very nearly exact; being based 
-on great multitude similarly made observations 
throughout the United States. This being so, the 
map has very great interest this respect alone, 
not only for the United States but also respects 
another question discussed somewhat superficially 
another article late issue, the future the 
great Canadian North West, which this map goes 
prove may yet fulfill the hopeful predictions 


The substance Prof. RUSSELL’s accompanying 
paper, explaining how the observations were made, 
will give next week, being unable find space 
for this issue. 


Locomotives 

gave recent report some interesting particu 
lars machine works Chili. had visited 
and inspected, unofficially, the extensive works 
the contractors for the locomotives for the State 
railways, Messrs. Lever, Murphy Co., Caleta 
Abaraca,about miles from Valparaiso. Mr. LEVER 
Englishman, though formerly resident 
San Francisco, The firm has large capital, has been 
long established, and has done great deal work 
repairs United States vessels war. 

The wages the about number 
(some per cent. native birth, the others 
English, Scotch and run high $7, Chili 
money, (nearly gold) per day. The locomotives 
(two still the shops forward state, the four 
others contracted for having been delivered, the 
first December last,) were entirely constructed 
there with the exception the wheels, which were 
English manufacture. The contract price was 
$40,000 each, about $21,000 gold. months 
were allowed forthe construction all. 
design the American type, with “bogie” trucks 
and outside cylinders, instead the English 
plan. The cylinders are the 
American engine much the better adapted the 
sharp curves those mountain 

The machinery used the constructors for this 
and other their metal work that for 
wood working from the United States. Their steel 
from England, pig-iron forcastings from 
Through Captain SAUKEY, English 
man, holding the appointment the Chilian Naval 
Service Inspector General Machinery, Mr. Rom- 
EYN had the opportunity inspecting the new steel 
boilers construction the same works for the 


Chilian steam corvette wooden ves- 


sel built England and captured from Peru the 
late war. price for these two boilers 
was $52,000 paper currency, about $27,000 gold. 
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Coming Technical Meetings. 


American Civil Engineers, New York.— 
Regular meeting, Jan. 2. Secy., John Bogart, 127 E. 2d St. 


Engineers’ Club of St- Louis, Mo- —Reguiar meeting, 
Jan.2 “ Interlocking System of the St. Louis B idge & Tuon-| 
Railway’, ©. W. Eayrs; “New Power Drill for Quarries and Mine:, 
with Notes on Mining in Colorado”, J. A. Ockerson. Secy., Wm. 
Hi. Bryan, 709 Market St. 


Western Society of Engineers, Chicago, Ill. -Kexcular 
meeting, Jan. 2. Secy., L. E. Cooley, 171 La Sale St. 


Engineers’ Club, Philadelphia, Pa.—Keguiar meeting, 
Jan. 5. Secy. Howard Marpoy, 1122 Girard St. 


Civil Engineers’ Society of St. Paul, Minn. — Regular 
meeting, Jan. 7. Secy., Geo. L. Wiison, Oity Hall. 


Engineers’ Ciub of Kansas City, Mo.—Kegular meet 
ing, Jan. 7. Secy., Kenneth Alien, Y.M.C. A. Building. 


Civil Engineers’ Club of Cleveland,O.—Reguiar meeting 
Jan. 8 Report %m Architecture Secy., James Ritchie, 
Case Library Rooms. 


New England Railway Boston Mass.-—Kegular 
mee ing,Jan.9. Boston & Albany passenger station. 


Engineers’ Society of Western Pennsy!vania, Pitts- 
burg, Pa-—Reaular meeting, Jan.16. Secy., 8. M. Wickersham. 


Boston Civil Engineers, Boston, 
Reguiar meeting,Jan, 16. ‘ Daty Trials of Pumping Engines; a 
Plea fora Standard Method,’ Geo. H. Barrus. Secy., 8S. E. Tink- 
bam, City Hall. 


New York 17. Rooms, 
13 Liberty St., New York City. 


rather dismal Greeting’’ 
whose artistic merit hardly warrants repro- 
duction, since consists simply open 
letter lying box labeled File 908, Ap- 
plications and bearing this pathetic appeal: 

Upstump, Dec, 25, 188s. 
N. O, Work, Esy, 
Chief Engineer, 
DEAR 

IL hereby respectfully apply to you for a position, 

been charge both location and 
tion for the past ten years, but will gladly take anything 
from redman up. 

Will pleased show you endorsements from every 
prominent engineer in America, 

B. U. 

reproduce the letter sense 
least seasonable and appropriate, and 
giving bit personal news about 
gentleman who has been well known 
almost the entire profession some time 
other, and one whom they all feel 
deep personal interest, Mr. 
doubt his countenance has become particu- 
larly familiar great many during the 
past year; there has been this year very 
decided falling off engineering activity 
from last year’s conditions; nor yet 
signs any great revival this year; 
least not such one will Mr. Strp 
much good; for rule what requires 
make him thoroughly happy something 
more than fair average year,—a regular 

year, which one hardly needs even 


his mouth have some plum fall right 
Sucha year was 1887, such year was 
not 1888, and such year 1889 will hardly be. 
Unless all signs fail, however, 1889 like 1888 
will fair average vear—which the kind 
that all engineers should pray for—and Mr. 
continues much longer his dis- 
mal plight, think should carefully 
over his mental machinery and see what 
screw loose about it, for probably that 
screw lies his trouhle. any rate, make 
hope that all those who know him (and who 
does not) will try see they cannot 
brate this festive season giving him what 
asks for. 

have not ourselves, this moment, any 
position our disposal which would answer 
Mr. requirements; but knew 
long and intimately the cheerful 
days ’73, and came feel such pity, not 
affection, for him, that are loth pass 
him altogether this merry Xmas season 
and have concluded becoming the season, 
least give him—a little advice. 

man who simply asks for position 
generally gets one the kind 
the poet: also serve who 
stand and His very letteris his own 
condemnation, and leads think has 
neglected his opportunities. has been 
work for ten years leveler and transitman: 
not yet for something higher in- 
stead lower? There are, sure, many 
excellent men who are temporarily disen- 
best oftimes; and the sen- 
sible among such not stand waiting long 
for just the position they want, but take the 
first they can get. that respect, the spirit 
Mr. letter good, and worthy im- 
but man who has just lived through 
perience transitman, and who has not 
any time during been invited step 
higher, may justly feared (especially when 
the only evidence the contrary such let- 
teras the above) lack the qualities 
command the chief which 
habit incessant study the duties the 
grade next above him, and (what the same 
work which given him little better 
than anyone else doesit. Fidelity the 
cards for Mr. Step play, plays 
it, will probably not again happen him, 
plainly did last year, that his will the 
first head hit the reduction 
contrary, will the one with that slight 
shade difference his favor which alone 
needed make him the last instead the 
firstto go. Ifaverage industry (for industry 
much wore important factor than abstract 
represented 1.0, the man 
whose industry =1.1 goes ahead like shot, 

while the man whose industry equals 0.9 only 
drops out. not forget that mean and 
shabby personal motives often have much 
with such choice, and that often the 
best engineer who gets but even then, 
although there are often abominable cases 
pure favoritism, yet Mr. case they 
are much less frequent than imagines, 
originating for the most part another de- 
fect his which almost not quite bad 
asa lack knowledge—a lack Mr. 
Step should engrave upon the tablets his 
heart these words, the greatest modern 
philosophers: will find they will help 
him: 

“What matters thy knowledge, 
What boots thy parts, 


one thing thou 
The art all arts, 


key all fortune; 
Passport success 
Opens office and parlor, 
Address, man, 


Mr. is, fear, too fond writ- 
ing letters tothose whom does not know, 
asking for any thing, instead 
personto those does know and 
demanding something—and taking it; ifit 
only the privilege working for nothing un- 
til something better turns up. 
years, positions are often secured simply 
through written applications, but not 
other times, for the reason that even the best 
worded letter positive evidence the 
character the man, aad positive knowledge 
fair capacity for much more than 
the possibility much more capacity—and 
the possibility less; and rather 
bear those ills have than fly others that 
know not much better plan 
trust personal application, making the 
“grand necessary. must not 
that brief card our columnis more 
likely effective than letter writing, but 
much better than that again is, forthe engi 
neer out work all can where 
lives,and write those who know him person- 
ally, and then burn his ships behind him, and 
start out with the determination get some- 
all. hard and disagreeable position, 
know that; but young engineers may remem- 
ber for their comfort that not half 
hard the position young doctors and law- 
yers, even apply for work, and for 
the first ten years their professional work 
almost invariably average far smaller in- 
come than young engineers, 


fact that the slight accident 
this week the Brooklyn bridge the 
first one the kind its history. For 
years and more (from Sept. 24, 1888) during 
which the bridge was operated with 3-car 
trains reasonable headway, tail collision 
Within about many weeks 
the running 4-car trains comes this one, 
which, had the conductor been less heroically 
faithful than was, might well have been 
far Like the Elevated lines,the 
bridge railway has been singularly free from 
accidents far, and the management each 
justly entitled great credit therefor, al- 
though the primary safeguard which operates 
their favor compared with surface rail- 
ways, the slow speed, most important fac- 
tor. But the other hand must care- 
less observer who does not perceive that this 
accident was the resultof excessive overcrowd- 
ing, whichis steadily growing worse, and 
several awkward and defective details op- 
eration which may expected with confidence 
lead hereafter worse results which are 
easily remedied; and for the perpetuation 
which, consequently, there excuse, The 
worst these, perhaps, the brake system. 
There are vacuum uir brakes the train, but 
they operate only each car independently, 
that quick application brakes im- 
possibility, and obtain the maximum re- 
tarding capacity resort must had hand 
brakes, was done this case. The next 
defect method the grip apparatus which 
forbids the resumption the when once 
dropped, and compels dropping before 
reaching the station order obtain the 
necessary velocity carry the cars the 
station beyond the The effect these 
details create highly dangerous reluc- 
tance interfere with the motion trains 
The next defect method that crowding 
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THIS MAP shows ALL the lines of 


railway within its limits in their correct 
geographical position as they stood on 
| of the current year. For railway 
ines in process of CONSTRUCTION, un- 
der SURVEY, or PROJECTED, see the 
large scale Maps showing the divisions 
EAST OF CHICAGO, The SOUTH, The 
NORTHWEST, [he SOUTHWEST, and 
ROCKY MOUNTAIN ano PACIFIC, issuec 4 
at frequent intervals as supplements to 
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NEW CONSTRUCTION are especially re 
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upon each other too close for safety, 
the vain effort keep with the demand 
for transportation. Fortunately has not 
yet been attempted run 4-car seconds 
headway instead 3-car trains seconds 
headway, was proposed late report 
the Trustees, but run 4-car trains 
seconds headway shortens the clear interval 
length, which may make all the difference 
between collision full speed and colli- 
sion all. 


Anp yet, has been seriously proposed 
official report the Trustees,whose recom- 
mendations they adopted—on paper—not only, 
run car trains seconds headway, 
but double this number, interlacing the 
trains between each other the termini un- 
der complicated system illustrated our is- 
sue April 28, which the first place 
absolutely impracticable operate all, but 
which would, even physically possible, mul. 
tiply two-fold nominally and twenty-fold prac- 
tically the present danger collisions, delays 
and panics. The last which 
has become serious but once the bridge, 
and then the promenade and not the rail- 
way; but then less than people were 
killed, without the shadow provoking 
cause except panic. should not need rep- 
etition such event the railway trains 
platforms inculcate the lesson that 
ever present danger which vastly magni- 
fies the importance even slight collisions 
break downs; and hence that they cannot 

guiltless who deliberately neglect re- 
move advance all known and curable causes 
for such especially when, the 
bridge, they are causes peculiar its own ad- 
ministration, and warranted other pree- 
edents whatever, but rather condemned all 
other precedents. 

The bridgeadministration deserves credit for 
the fact that steps have yet been taken 
carry out the above referred 
to, however, nor likely that there will be. 
Their dangerous and impracticable character 
must apparent enough now, was not 
from the first. They were apparently put 
forward with purpose; postpone action 
the recommendations the Board 
Experts, and having subserved that pur- 
pose, they have been permitted fall into in- 
nocuous desuetude, from which they are never 
likely resurrected. the meantime, 
traffic growing fast can, the 4-car 
trains being full fuller than the 3-car 
trains were last wiater, and the question re- 
mains imminent, what done about 
simply doing nothing, all who offer will 
for the reason that more will offer 
than can carried, and the ferry companies 
would doubtless cordially approve this 


The Railway Construction 1888. 


With this issue present our readers 
Map No. our series, showing the new 
railway lines built during the past three 
years. Since Jan. 1888, the total amount 
railway construction the United States has 
been 6,430 miles. This new track has been 
laid 286 different lines, which were built 
190 different companies. The new railway con- 
struction for the year each the States was 
shown the following table: 


Canada companies have built new 
lines whose total extent 355 miles. Mex- 
ico the two principal American systems, the 
Central and the National, have been actively 
engaged construction, and have laid track 
495 miles extensions. There bids fair 
considerable activity Mexico next year also; 
but hardly much Canada. 


No. No. No. No. 
Cos. Lines Miles Cos. Lines Miles 
NEW ENGLAND STATES. VAL, STATES 
13 304.28 
Me 2 2 127 Miss .« 3 3 89.5 
N.H 1 1 2 Tern... 9 ll 166.85 
Mass.. 1 1 2 2 14 


50. WESTERN STATES, 
MIDDLE STATES. 


| > oF $3 l2 60.01 Ark + 5 65.5 
§ 13 86.5 Colo... 5 213.6 
Decsaes 10 10 127 NO. WESTERN STATES 
- ‘ 9 Neb... 7 181.59 
Total.. 
SO, ATLANTIC 
W. Va 6 7 47.9 W.T. 6 17 309.9 
8.C. 9 10 198-95 Ore.... 5 7 118 
acc q 419 27 165.69 
169.80 Utah .. 2 37 


Grand Total United States, (286 line= laid by 190-com- 
The 6,430 miles completed the past year 

the United States, while only half that 
recorded for 1887 and but two-thirds the 
mileage built 1886, still large showing 
for year which confidence railway in- 
vestments has received such serious shocks. 

Kansas still stands the head the list 
States with 523 miles, and followed Cali- 
fornia with 465, Georgia with 419, Kentucky, 
with 351, Washington Territory with 309 and 
Alabama with 304. Taken whole, the 
South has shown more activity compared with 
the North than ever before. 

The only very long line built during the 
past year was the extension the Chicago, 
Kansas Nebraska division the Rock Is- 
land system Colorado Springs, 298 miles 
length. Most the grading this line was 
done this but very large propor- 
tion the longer lines built during the year, 
much the grading was done 1887. This 
part accounts for the amount construc- 
tion for the year. Plans made and partly car- 
ried out during the previous year had 
earried through avoid loss. 

noticeable difference between the ex- 
tensions 1888 and those the two preceed- 
ing years, that very few the former are 
important competitive lines, while 1886 
and 1887 the great feature the work was the 
construction lines compete for the traffle 
between Chicago and the two centers Kan- 
sas City and St. Paul, well the new com- 
peting route for the trunk line traffic via the 
Sault Ste. Marie. Many extensions 
1888 compete, indeed, with older lines, but the 
general local development rather than 
which has been the spur rail- 
way building during the past year. 

great contrast between 1888 and the two 
preceding years seen the ownership 
the extensions. The companies that built 
9,065 miles 1887, nearly per cent. 
the whole mileage, built only 2,518 miles this 
year, only per cent. the whole. The 
current belief that the Interstate Commerce 
law tends force the local roads consoli- 
date with the great systems hardly corrobo- 
rated the large number local lines built 
seems indeed open question 
whether the law, while tends force the 
consolidation competing lines, does not 
handicap the great systems, which are seri- 


ously affected competition, and leave al- 
most untouched the small local roads whieh 
their limited field are all they 

the work which has been done the 
systems, the extensions the Rock 
[sland are most has built this 
year 392 miles. The Santa Fe, which built 
the enormous amount 1,729 miles last year, 
has the modest record this year bnt 174 
miles, only tenth its last year’s 
the other systems, the North- 
western has built 120 miles; the Burlington, 
102 miles; the Illinois Central, miles, and 
the Chicago, Milwaukee St. Paul, which has 
suffered badly from both the rate wars and 
the short wheat crop, only miles. 

The St. Paul, Minneapolis Manitoba has 
built 312 miles; the Northern Pacific, miles, 
and the Southern 237 miles. the 
East the most prominent line the Canadian 
extension toward its future terminus 
the Province New Brunswick. The total 
off the United States. 

The fact that new mileage has been 
built during the past year sig- 
nificant one. The anti-railway legislation 
which has been fashionable few States 
the Northwest, and which Iowa has 
taken the lead, has, course, resulted 
sharp check investments new railway 
properties. 

The prospects construction for the com- 
ing year are course very uncertain. There 
ters and engineers can carry it, and there isa 
great amount capital seeking investment 
known quantity the conditions which may 
prevail the legislatures and courts and 
among the rate makers upon existing 
these act such manner encourage 
the investor believe that his rights will 
protected and that reasonable return for bis 
money will forthcoming each coupon 
his bonds falls due, the coming year may see 
much and more construction that re- 
corded for 1888. 

comparing these figures with which 
may collected other statisticians, 
should remembered that our list 
steam railway lines doing business 
common carriers both freight and passen- 
ger traffic, thus excluding motor lines built 
only for passenger traffic, and lumber and log- 
roads which freight only. 


Formule for Safe Loads Bearing Piles, 


haye received from Mr. Joun 
INE, the following letter, which print 
this page instead with our correspon- 
dence, seemed require somewhat ex- 
tensive note any case, which could more 
appropriately placed the editorial columns. 


14 Mount Park Road, Ealing, ' 


ENGINEERING 

your issue Oct. 27, states that has 
found that good white oak piles ft. long ins. 
least and driven 2,000 are 
safe for railroad show only 


under ft. fall. 


and asks for data embracing other weights hammer 
and other falls. 

the absence particulars venture refer 
gave number data order com- 
Champaign, with the not vers empiri 
formula given “Trautwine’s Civil Pocket 
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weight 
ram ibs, infeet 


fall 


.023 
Extreme load 
tons 2,240 


51.52 


Last penetration ins. 


This formula, compared with the actual results shows 
follows: 


Fall Pen- Ultimate load 


ram ram tion actual formu- 
pile, 

Proctorsville, 0.375 60,500 58,240 
2. Philadelphia, 1873 1,600 36 18.0 14,600 14,336 
Brooklyn Navy 

Yard, 2,240 30 0.5 224.000 239,200 
Navy 


Other experiments were given, but the foregoing 
were the only ones for which was able state the 
treme load. 

The formula appears fail case No. but 
the actual extreme load that case far below that 
case No. 3(where the conditions were almost identi- 
that would seem suppose that some 
special feature may have facilitated the failure the 
pile. The pile was entirely clean white sand, open 
and porous, being capable holding qts. 
water, and would easy make case for the for- 
mula supposing change the matter moisture 
after driving. 

But this strikingly illustrates the extent 
which the unknowable enters into the matter the 
bearing power piles, especially where the ground 
wet liable become and the inadvisability 
pinning absolute faith any formula, however simple, 
one however handicapped with weight 
pile and modulus elasticity ram, pile and 
ground, the other. 

was settlement; with 75,000 there was settle- 
ment inch, and there the pile stopped, With 100,- 
000 Ibs. there was further settlement 7-8 inch. 
With 150,000 there was further settlement 9-16 
inches. 

Now what was the extreme load thiscase? 
the dangerous side, was the formula 
little more than safe, while take the mean 
(say 108,000) the three loads, the agreement about 
close need be. 

trestle piles? not, can doubt tell bow much 
they safely bear, and must borne mind that 
they are subject vibrations, which 
important but effect, especially soft 
wet JOHN Jr. 


think our correspondent’s closing ques- 
tion, the next last paragraph, rather 
bit special pleading. load 
which pile can regarded any sense 
safely sustaining that under which first 
begins settle some appreciable amount 
like The fact that the pile then stopped 
has little with the matter; the next pile 
might settle ins. and then stop; and 
actual work, the settlement any amount 
any pile among number throws just 
much more work the rest, with increased 
probability that they will settle turn. 

The Trautwine formula, therefore, gave de- 
cidedly too great extreme load two out 
these five cases, and the extraordinary dif- 
ference ultimate resistance piles and 
driven under almost identically equal condi- 
tions, may well tend throw discredit all 
formule, even approximate guides. Again, 
above, gave safe mimimum penetra- 
tion for trestle piles under 2,000 lb. hammer 
falling ft., yet there are plenty trestles 
all parts the country where the actual 
penetration was which yet stand 
very well. are not recommending such 
know has never caused accident, and 
that many places would takea pretty long 
pile get much smaller penetration. 
Mr. formula the ultimate load 


for such pile would 2-5 one which pene- 
trated in. and 1-5 one which did not pene- 
trate all, and its ultimate load would 64,- 
034 lbs., which seems not unreasonable and 
leaves margin for the known loads 
(say 60,000 placed 4-pile bents ac- 
count for their standing, although likewise in- 
dicating that they are none toosafe. With piles 
ft. column masonry about ft. 
high would place this load upon yet have 
certainly known masonry nearly this height 
placed piles driven only ins. pene- 
tration with never settlement resulting; and 
the very case have mind, the last 
penetration varied between and ins. 
adjacent piles which there not the slightest 
real reason for believing had any great differ- 
ence ultimate bearing capacity, the material 
being exactly the same, coarse gravel. That 
pile driving and pile loading must forever re- 
main empirical art, defying close analysis 
formula, indicated another way the 
enormous difference which the character 
the blow and the condition the top the 
pile makes the penetration. the mud 
the Hudson river almost impossible 
drive pile blows all, and most those 
which are driven are down from 
placing part the weight the scow 
insistent weight it, beneath which 
gradually sinks. When the load taken off, 
these piles remain solid under any load which 
does not approach closely that which 
they were driyen; but originally driven 
hammers, they cause end trouble con- 
tinuous slow settlement, and some the ferry 
slips Jersey City and Hoboken are only kept 
place arrangements for constant read- 
justment the pile support, for which there 
are ingenious permanent arrangements. 

How great difference the condition the 
head the pile the penetration un- 
der the last blow, and hence the resisting 
power, indicated strikingly some figures 
showing the gain penetration cutting off 
the broomed end green Norway pine pile, 
driven 2,800 lb. Nasmyth hammer falling 
ins., from which abstract the following 
table, showing the number blows required 
cause each successive foot penetration 


Ft. No. blews 


to drivel ft 


pen- 
etration, 


Head adzed off. 
33 5 15 275 
572 
5 20 17 
6 29 18 825 
213 
8 46 20 275 
371 
378 
109 
13 257 
684 


According any one the established 
formule for the ultimate load 
which the pile would sustain would have been 
4times much, had driving stopped 
just before adzing off, ifit had stopped just 
after; yet man can doubt that its 
real resisting capacity wa. much less, 

show what various engineers 
have evolved from their inner consciousness 
about the proper thing for piles, give 
the accompanying tablea full abstract all 
the leading formule from the simplest the 
most complex, abstracted from valuable 
paper the subject Mr. HERING 
which engineer should have, published 
change from the form given Mr. 
Ine form giving the relative resistance 
indicated for piles driven under varying con- 

*Trans, Am. E., Vol. 1883, 412 


*Bearing Piles; for the sustaining power, 
end Distribution anv Foundation, 
E.2d Edition. Engineering News Popular 
Library, ets. 


ditions, taking unit the resistance 
pile driven 2,000 lb. hammer falling 
cases the last penetration taken 
0.1ft. Itis evidentthat the ratio ultimate 
loads under various weights hammer 
falls more importance than the absolute 
amount; since there must certain factor 
safety any way; and these ratios 
formule the same,we shall obtain the sama 
safe load any one them simply 
varying the value coefficient commoy 
all the formule. 

respects the effeet different hammer 
falls, taking ft. fall each case unity, 
have: 


2,000 Ib, 1,000 Ib, 500 Ib, 
hammer, hammer hammer 
Oft. 5ft. l0ft. 5 ft. 10ft. Sft, 


formule neglected, not really in- 
tended general for all conditions. The 
simplest the first one given the 
large table. 

wh 

Now, examining this table, there the 
slightest evidence that the more complex for- 
approach any more nearly the true 
ratio experience than the simpler form, 
which gives the resistance inverse the 
fall, penetrations being equal? there is, 
fail see it. These complex 
dodge all around the simpler form, some 
times larger, smaller; with ten- 
dency however, toward the extreme embodied 
TRAUTWINE’s formula (which differs mark- 
edly from all others note) attaching little 
know this justified. ft. fall will 
hardly triple the resisting power due 
fall, but will any one believe fall 
pile may properly trusted with per cent. 
the load placed ft. fall pile? The 
most rigorous theoretical analyses, em- 
not differ materially from the 
directly inverse ratio, and bearing mind 
that the high falls are rather the unit from 
which measure, and that the only effect 
complexity increase the loads placed 
small fall piles, fail tosee anything 
gained it. 

respects the effect weight hammer, 
have the following comparison, taking the 
2,000 hammer unity, and other condi- 
tions above 


1000 500 1000) 1000 500 

Ib. Ib, Ib. Ib. Ib. ib, 

hammer hammer hammer 

AIT 157 § AIT (.417 

Trautwine 500.250 00) 
Nystrom 098 098 363.102 


given separately very exceptional, and 


inadmissible, 

Here all the formule agree the 
same ratio effect hammers varying 
weights under varying falls; there any 
reason apparent why, the fall being con- 
stant, the effect the blow should vary ma- 
terially from being directly the weight 
the hammer? Plainly not the theorists 
since they vary each side this. 
anything the lighter hammer should have 
somewhat less than proportionate effect, yet 
the most the complex formule give the ef- 
fect the lighter hammers somewhat 
greater than that the heavier ones propor- 
tion, apparently from purely mathematical 
reasoning: does not conform with the 
facts, much the woyse for the 
the moderate limits variation which oc- 
practice, see eyidence any the. 
oretical practical gain varying from the 


‘ 
t 
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simple assumption that the resisting power 
varies directly the weight the hammer, 
all other things being equal. 

The effect the factor (penetration under 
last blow) the various have not 
analyzed, since Mr. did not enable 
todo easily computing table ulti- 
mate loads for various values mostof 
the formule inversely which plainly 
infinitely great. avoid this absurdity, 
adds the constant which 
seems the true principle. Others have 
extremely complex forms, the effect for which 
ean only determined trial. 

The form equation which us, 
view the preceding and some following 
facts, the proper and only one likely 
useful practice the form: 


Safe Load ——— 


penetration, some constant addition 
preferably in., and constant de- 
termined from experience, This the first 
place conforms closely pile- 
driving. distrust all formule which, like 


Sh, are not only unsupported 
by, but direct and complete antagonism 
theory. The hammer falling stores 
itself certain force, which the driving 
force, measured wh. this force the pile 
moved certain distance and barring the 
energy wasted brooming the pile and heat- 
ing pile and hammer, mathematically 
certain that the average resistance against 
which simple inference that 


the ultimate load shall some fairly close 
ratio thereto. 

Such conclusion modified several thece 
retical and practical considerations, the first 
which that the resistance very unequal 
the beginning and end the motion be- 
ing the beginning the 
pile’s inertia and decreased the end the 
pile’s vis this that heavy 
hammers with small falls are more 
tive than light hammers with high falls; they 
attempt communicate toogreat and too sud- 


velocity the pile; and this ac- 


count that the weight, area and length pile, 
modulus elasticity and what not,enter into 
formule seeking theoretically exact. 
The friction also much greater first than 
after the pile started, and the rapidity 
the blows has great effect which defies an- 
alysis; quick blows being vastly more effec- 
tive than slower ones, because leaving time 
for the ground settle and stiffen around 
the pile between the blows. This fact, how- 
ever, tends make the sustaining power 
greater than that exerted the end the last 
blow, and more less for other 
sources error. 

assume that the ultimate load fora 
pile average resistance during last blow, 


8 


mer,with 0.1 ft. 


600,000 


the first equation the table. 

give this equation the form suggested 
above, making in. 0.0833 ft., 
formula, have for ultimate 


0.1833 


the large table will seen that the 


more elaborate formule differ much more 
from each other than they from this, and 
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8 (w+ p)? 


(Computed from data in R. HeRtNG’s “Formule for Bearing Piles”’.) 


L 
Preferred ‘Extreme load] ———-——— 


Relative Loads, L, 


| falling 30 ft. }mer falling | mer falling falling 
30° «10 5 w w «(Ww 5 
wh 
x 
wih 
+ 0.083 
Mason 200 Ibs, per sq. in. (piledriven home) 1.00 1.00 
| wh 
Weisbach | F —-+ 1-10 to 1-100 452,652 1.00 -395 2081-970 9:00 064 
Brix 
iwhen (w + ») is small compared 
| with L, we have 
weight pile) 
| 1-6 384,000 | 
F 384,000 1.00 .159 |.348 .058).098 
Brix & whp 


"= factor of safety, assumed at discretion. 
penetration pile under last blow. 


The values assumed for computing comparative results by the various formule were; w and h, as st 


comparing with the observed ultimate lead 
for different piles,as quoted Mr. 
WINE’s letter above haye: 


1 60,500 145.600 2.4 39,700 0.66 
14,600 38,400 36,300 2.49 
3 224,000 1.612.800 7.2 537,000 2.40 


The observed load for pile with 910 
hammer falling ft. and in. penetration, 
disproportionately great either formula; 
but the extreme case pile with in. pen- 
etration much less anomalous the last, 
which likewise seems give better (be- 
cause moré uniform) results than Mr. 
WINE’s formula. The average factor may 
taken somewhat under and the indica- 
tions from the above and many other facts 
seem decided that factor safety 
will cover adequately the weakest piles 
driven under fairly normal conditions, while 
not falling any case sensibly below the 
loads warranted good practice. 
likewise the last penetration inches instead 
feet,this gives the equation for safe load 
the simple form: 


2wh 

Comparing this with the safe leads given 
other most them extremely 


cemplex, have the following: 


sectional area pile sq. ft. 
modulus elasticity, about 1,600,000 144. 


length pile. 
ated in headings 


Safe Loads for Piles sinking 0.1 ft. under various Blow 8, AC 
cording Various Authorities, 
fall 
2,000 lb. hammer 


5 ft. fall of 
500 lb. hammer 


Sanders 200,000 to 75,000 $333 to 3,125 
Mason 120,000 B12 

Trautwine 84,900 to 14,150 11,680 to 1,950 
McAlpine 68,200 (negative) 

Rankine 262,600 to 52,180 12,416 to 2,483 
Brix & Becker 96,000 to 64,000 6,250 to 4,167 


Weisbach 48.2500 to 4,225 1350 to 136 

Nystrom 64.000 1,040 

Brix & Becker 24,000 to 16,000 1,562 to 1,042 
2wh 

formula 


MAS 2.273 
a+1 


When such extreme variations are 
some these cases, formula becomes 
worse than useless, also when such exces- 
sive coefficients safety (0.1 
0.01). There are reasons why there should 
any very great difference factor for differ- 
ent penetration, hammer and fall being 
the same. under these con- 
ditions yreater differences than 
ever have been will observed however 
different soils, assuming always that the pile 
does penetrate and with some approximate 
regularity under the later blows. appears 
tous therefore, and suggest the profes- 
facts pile driving various times, that 
there better nor safer formula than this 
for the safe working load for piles under all or- 
dinary conditions, reduced under 
tional conditions (as notably with irregular 
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penetration) but never exceeded unless pile 
known rest rock and act column: 


2uh 

L — 


tration under last blow inches, assumed 


sensible and approximately uni- 
form 


Ifthere are any facts record tending 
invalidate this formula, indicate that an- 
other would better, should glad 
know them. least consistent, and can- 
not lead astray, the miscellaneous assort- 
ment our large table very liable to. 


- - 


PERSONAL. 
CHARLES SILLIMAN has been appointed 
Dock Commissioner of New York City, to succeed the 


Col. Davis, Secretary the 
Oregon Pacific Ry., and at one time Treasurer of the 
Iowa Central, died in New York Dee. 20. 


Col. Hanson Treasurer the 


Florida Ry. & Navigation Co,, died at Jacksonville, Fla. 
on Dee, 20, 


Col. Bowen has recently been appointed 
Acting General Manager of the Rome, Watertown & 
Ogdensburg. was until lately Vice President the 
New York, Lake Eric Western. 


member of the contracting firm of Ryan & McDonald, of 
Waterloo, N. Y., has been elected President of the Balti- 
more Car Works, vice WM. KEYSER 


Sayre, Vice President the Le- 
high Valley Railroad, bas resigned from the directory of 
the Central Railroad New Jersey ,and MAXWELL 
has been elected to succeed him, There is now no Lehigh 
Valley representative the Jersey Central 


Chief Engineer the Nash- 
vile Knoxville has resigned his position ac- 
cept that of General Manager of a large construction 
company recently organized in one of the principal 
Southern cities, 

engineer experience and one for whom 
this journal can vouch, is going to Mexico on Jan, 190n 
private desirous also transacting any 
other business that might come his way, and any party 
nterested requested communicate with this journal. 


has been appointed Assis- 
tant General Manager of the Lake Shore & Michigan 
Southern, with office Cleveland, assume the 
duties of the position on Jan, 1, 1889, and will have charge 
the Transportation and Passenger Departments. 

late Principal Assistant 
Engineer the New Croton Aqueduct, has been ap- 
pointed Assistant tothe General Manager the Colorado 
Coal & Iron Co,, and is put in special charge of the coal 
and iron property and their workings. This appoin ment 


dates from Dec, and Mr, headquarters are 
Pueblo, Col, 


has been appointed Assistant 
General Superintendent the Lake Shore Michigan 
sEY has been appointed Superintendent of the Lansing 
Division, with office at Hillsdale, Mich., vice W. H. Can- 
NIFF, has been appointed Super- 
intendent of the Kalamazoo Division, with office at 
Kalamazoo, Mich., vice T. E. 


rELSEY, transferred. 
- 


PUBLICATIONS RECEIVED. 


Modern Heliographic Manual Instruction 
the Art Reproducing Drawings, Engravings, Manu- 
scripts, the Action Light: For the use En- 
gineers, Draughtsmen, Artists and Scientists. By Ernst 
heliographs, Van Nostrand Co. New York 

$3.00. 

Judging from the popular demand for data this sub_ 
ject the present work seasonable and will valuable 
to the large class interested. It is the most complete and 
comprehensive treatise these processes have 
seen. It deals in detail with the apparatus required and 
fully describes the many processes well il- 
lustrated and printed large, clean and easily read 
type. 

Annual Report of the Chief of Engineers, U.S. Army, for 
the fiscal year ending June Washington, 


Annual Report the Secretary War for the fiscal 
year ending June 30, 188, Washington. 


Annual Report Chief Bureau Statistics For- 
Commerce the United States, for year ending June 
1888, Pub. Doc. pp. 

The closing table the Chinese will perhaps ex- 
amined with most interest by the “ general reader". The 
number of Chinese “returning to the United States” after 
alleged former residence here has been steadily rising 
from (44 in i882 (after passage of the restriction uct) to 

2,948 fully the prior rate unrestricted 
immigration,except in the year before the act, The num- 
ber of Chinese “not immigrants” has likewise steadily 
the other hand, there steady current out 
the country 12,000 17,000, that the great Chinese 
problem ” must soon be a thing of the past. 

For the past years the aggregates race have been: 
Ireland ‘ 650,018 
Germany... 1438856 
Sweden & Norway 
Italy... ; vies 
Austria-Hungary. 
Russia .. 
Denmark.... 
Netherlands. . . 
Switzerland. 

France . 

Belgium.. 

China. . 063 
All other countries, 52,661 


This does not include probably 300,000 emi- 
grants from Canada, of which no record exists, 

The commercial statistics proper would take too 
much space for us to summarize. 


CORRESPONDENCE. 


Comparative Tests Rock Drills. 


NEW YORK, Dec., 13, 
ENGINEERING NEWS: 

Enclosed please find copy test made,unknown 
rock drill, determine the amount air 
consumed respectively. 

Our drill had been taken out mine, where 
had been use for about three years, and the other 
drill was practically new one. 


COMPARATIVE POWER DRILL TEST MADE LUDINGTON MINE, JULY 


provements minor character which may inter- 
terest some your readers, for know from experi- 
ance they save time and labor. 

For convenience taking topegraphy, transit 
notes should from the bottom the 
page upward, usually done, and not downward, 
doubtedly. 

The most accurate way plot line location, 
well the most the use entire 


Plotting 


apex distances (from apex apex curves) and 
computed bearings tangents; the apex distances 
being composed the sum the adjacent sub-tan- 
gents and the tangent between [Undoubtedly 

When tangents are run intersection the 
field,as they should whenever the ground admits, 
the sub-tangents are once recorded but the 
curve otherwise run, they are computed and 
corded the office before plotting the line. 

ate field books recently issued should 
method, though more practical value than 
half the matter many them contain. But this 
not the only part the process locating railways 
which may changed advantage for the method 
plotting described below nearly great 
provement that department the art. 

The relief the eyesight affords very great, 


25, 30 and 31, 188s, 


Compressor. 
Revolu- produ- ing. © Drill-]Per Minute, Per Inch 
while revolu- a .. 
5 |S St. Air Loss F'e | 60- chines, Min. Per |Free 60-lbs/ Free 60-lbs| = 8 
ins. ins. ins. 
Test July 
No,3, | 4878.51 23.62 19.40 17.9% 25 to 5744" 3144 209.1) 41.16 | in 
and 
granite 
No.2. |} © 


7.31 20.20 16.66 


boulders 


The Compressor used 18x30 Duplex, which works drills; say coal per H.P. per run the 


Compressor, and 300 working days in the } 
the Rand Drills. the Sargent Drills 


many claims have been made for the 
drill, that are satisfied your readers would ap- 
preciate reprint your columns the above test. 

Yours truly, RAND DRILL Co. 

whom the test was how the 
air supply was measured, not stated, but 
presume our correspondents have satisfied 
themselves the fairness the conditions 
and the table will doubt examined with 


Transit Notes and Plotting. 


Div. Office Lynchburg Durham 
C., Dec. 15, 1888. 
EDITOR ENGINEERING 
The excellent system keeping transit notes re- 
ferred your issue Sept. 29, essentially the 
same that have used for years but with some im- 


the total coal consumption, per ton, would 


12,000 when using 


e Sa r used, in the first case the coal bill would be $14,186, and in the other case 
$ 16,800, or an average of $15,4%—an increase of $3,493, which is 5 per cent. on a capital of $60,860, 


RAND DRILL Co, 


and the rapidity the process unequalled any 
have seen, and believe have tried every method 
ever published. After little practice, and with the 
courses and distances read him, man can plot 


without unusual effort hurry, tive per 


The general arrangement old, but some details 
devised your correspondent have greatly in- 
creased Like the Crozet protractor, 
and those its class, the protractor for this 
method used connection with large triangle 
anda fixed ruler. The triangle should not less 
ing the scale the maps, and should pinned 
down the tables needles run through small 
holes near the ends the ruler, instead being 
clamped. 

The protractor made cloth-backed drawing 
paper glued upon Bristol board, thus having some 
flexibility which enables the work approach 


—_ 
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close the ruler before moving bending the 
protractor upward. should not less than 
diameter and hasa scale feet drawn from the 
center each way the The gradua- 
tions should numbered from the scale 
diameter 90° and from 90° back the diameter; 
one set numbers red the other black. The 
center must reinforced plate metal riv- 
eted tothe paper. The ruler placed that the 
edge the triangle sliding will north 
and south line. 

After pinning down the ruler, stick needle 
Sta starting point, place the protractor 
over this and slide the triangle; prick off the 
course with needle push back the triangle, 
revolve the protractor around needle No. until the 
projecting diameter strikes No, pull No. and 
stick end course, draw line and write 
station Then pull needle No. adjust 
protractor and proceed before. 

(Our correspondent appears contemplate 
plotting maps rolls instead loose 
utive sheets paper, and that respect 
consider the method outlined decidedly bad 
practice. Otherwise, the method has close 
similarity that given page 886 
Theory the Location Rail- 
and combining scale with the 
protractor has the advantage making one 
tool serve for two. Except for this perceive 
great advantage, nor believe that ap- 
preciably quicker work can done one 
than the other, while the method above has 
the disadvantage that only conveniently 
applicable the inferior method making 


Straight vs. Curved Dams. 


ENGINEERING 

Referring the several articles upon arched 
dams, which appeared your journal various 
times ;—itis astonishing that there are still doubts 
expressed superiority over straight dams. 
The writer sides with the editor, but not entirely 
upon the same grounds. the writer wrong, 
will glad have the errors pointed out, for 
general instruction. If, the other hand, the 
editor finds that, although general holding 
assailable ground, mistake was made details, 
will doubt prove the reliability his pub- 
lished conclusions general, acknowledging 
mistake soon discovered. All con- 
sists discarding: untenable ideas for better ones. 
The heads err; and are the first acknowl 
edge 

the first place, the normal strains upon 
arched dam are not like those upon architectural 
arches general. The normal strains upon such 
dam are analogous the strains upon internal 
boiler-flue, which all initial pressures act 
truly radial lines all times, and alike. 

The consideration strains produced through 
ice, waves, etc., noticed farther on, within the 
range those upon architectural arches such 
bridges. Confining the consideration the strains 
this case, those due the normal weight 
the water, the following obtains 

The strain uponan arched dam isas great,along 
radial line, that upon straight dam, and can- 
not diminished resolution forces. the 
radial strain were reduced, the resulting 
forces created it, would also reduced, which 
would absurd. Proof: Referring the accom- 
panying diagram, the force acting radially the 
point equal that because half the 
force and half the force (assuming that res- 
olution forces taking place), meet and 
produce centrally directed force which equal 
that 

There cannot more pressure towards the 
center the dam than towards the abutment 
“upon the hill” vice versa. Proof: Consider 
such dam extended form complete circle. 
Then where the center and where the abutment 
upon the hill? And what reasons can adduced 
why water acting upon circular arch should act 
with more force one direction along the dam 


than the other The deductions from Figs. and 
are therefore called into 


obstruction diverting the original direction 
the force. straight dam there nothing 
divert such arched dam such 
tion consists only the resistance the material 
against the effort drive greater circle 
lesser one; and this resistance which brings 
lateral gravity resistance and arch resistance into 
play. then,and not till then, 
forces, towards both sides 


The suggestion confidently made that 
fallacy assume that arch resistance dams 
not effective until all the slack taken the 
abutment the and cannot act har- 
mony with gravity resistance. Proof: Again 
ferring circular dam—each radial lamina the 
abutment its neighbor each side, (if not, where 
are these producing greater 
gravity-resistance lateral direction than there 
radial direction. This lateral gravity 


sistance comes into play instantaneously upon the 
application force, there practically dis 
tance between one radial lamina, and the next one 
forming its abutment one side, and 
like the other side. The comparison 
arch with props under it, not 
dam with equally distributed pressure upon it, 
along each horizontal plane, has distant abut 
ments, requiring the intermediate 
joints, before arch action can take place. The clos 
ing upin radial direction unavoidably tends 
compact the material along the 
lamina closing upon its immediate two neighbors, 
one each direction. There transmission 
pressure along the circle, farther than from each 
lamina its two neighbors, each alike ;—and 
other all pressures balancing themselves between 
each two There must be, therefore, not 
only instantaneous lateral but 
also instantaneous arch resistance, the two being 
inseparable that direction, and fact all 
rections. And these circular resistances far exceed 
the radial gravity-resistance—according the na- 
ture the material used. 

That being the case, the question raised in- 
creased toe crushing force, falls the ground. 
straight dam, gravity and detrusion resistances 
are the on'y reliance resist the pressure. 
arched dam, all the pressure transmitted along the 
circle, that from one lamina its neighbor 
each side and farther either 
gravity resistance arch action, both,—is that 
much less pressure acting upon the 
ent the fact that the toes any radial 
line, extend farther centrally proportion the 
height: exampled straight and curved 
board set edge, giving the liter much 
greater resistance toppling over. 

boiler-flue (internal), the pressures are 
analogous those upon arched dam, afore- 
said. Such flue ins. diameter thick, 
will collapse with total pressure about 
bearing upon in, wide, and extending half 
way around; Ibs. per sq. in. outer surface. 
that strip were cut out, straightened, and sup- 
ported both ends, making semblance 
straight dam it, would sustain only 
about equally distributed over its surface, 
which the part the 2,262 This con- 
clusive evidence that the incumbent pressures are 
thrown into and resisted arch-action and balance 
each other the material resistance limit 
compression, preceded buckling owing toirregu- 
larities. course these limits are 
soon reached stone but are neverthe- 
less sufficient give very great advantage 


arched dam over straight one, and far 
cheaper with equal security. 

matter such importance and involving 
such large expenditures, why not approximately 
prove the relative resistance straight and 
arched dam models 

shocks and pressures produced ice, 
waves, which are comparatively local, and 
therefore not balanced counteracting pressures, 
they produce transmission pressure along the 
arch, bridge not necessarily the abutment 
the hill’, but simply far enough 
balanced the aid lateral gravity and arch 
resistance which may point beyond where 
rupture would follow, as in any arch strained 
locally beyond its strength. these possible 
strains must provided for addition the safe 
support the normal weight the impounded 
water, there excuse for estimating caleula 
ting the strains caused the latter, upon false 
reasoning, resulting unnecessary and costly 
largment and erroneous construction the work, 
sist local strains. And asto these local unbalanced 
strains, does not admit doubt that arched 
dam, sustained laterally along the cirele gravity 
and arch resistance, far better able resist local 
shocks, than straight dam, which cannot re- 


following brief notes our corres- 
points, taken called for, 
with which must close our discussien 
the theory this matter, far are con- 
cerned, 

Proof granted, respects the particular 
distribution strains the particular case 
shown, but not respects distribution 
strains which permits part the forces acting 
react against and destroy each other with- 
out ever reaching any point 4at all, which 
eurs dams their actual form (above the 
dotted line the the communica- 
tion last week, although not inthe greater part 
our correspondent’s 


Because certain conditions will not exist 


imaginary dam which complete 
annulus, does not follow that they will not 
exist one this form, which the actual 
case 

Whenever there are means provided 
sustain the resultants but not the 
force itself, the force once resolves itself 
into Proposition has element 
truth underlying it, but not happily put, 
and literally interpreted its actual form 
quite 


cannot follow our correspondent 
his remaining positions. deem the sub- 
stance the position that dam maintain- 
ing stability gravity primarily cannot like- 
wise act arch quite unassailable; the 
errors which take exception being that, 
therefore favor straight dam, neglects the 
fact (1) that the extent that there elastic 
yielding, arch action exists from the first, and 
adds important percentage the gravity 
stability; (2) that there are advantages the 
curved form apart from arch action which 
have been neglected; (3) case emer- 
gency, from flood, ice, earthquake, dynamite, 
etc., there very large and indeterminate 
reserve arch dam which 
does not exist ina straight one; which 
may add, (4) that the facts the com- 
parative volume and cost straight dam 
have been incorrectly News) 


-- - 


THE MAIN DITCH THE LAKE Fork drainage 
district, Champaign and Piatt Cos., com- 
pleted. The length the ditch miles, with 
about 100 miles laterals, costing all over $200, 
000. has redeemed thousands acres 
land. Messrs. PoLLARD were the contrac- 
tors, and the work was done steam dredge. 


4 
3 
{ 
$$$ $$$ 
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List Errata. 


the second revised and enlarged edition the 
Theory the Location Railways” (as 
aiso the first) correeted the third revised edition. 
List errata the first revised edition, corrected 
the second (published in ENGINGERING News, Oct. 1, 
Those who may detect any turther typographical errors 
are requested tosend list for correction the fourth 
edition. 

PAGE. 

8-—éth col. of Table, for 934, read 93.4. 

ditto 
‘able 6. 
45—Heading Table 10, read Mileage, Cost, 
of” European Rys. place Mileage Ameri- 
can and” ete. 
but one par. 43, for “shold” read 
should.” 
Line 1867, col. for 1238 read 1228. 
106— line, for (Chap. IL.) read IIL.) 
107—Table 35. Line col. for 39.9 read 
30.9. 
11i—18t Col. of Table, for 93.4 read 92.4, 
38. Line average (1861-5), col. for 
read 0,80. 
line under table, for 108.61 12.4 read 
1.124 and next line, for 122.3 22.3 per cent. 
read 1,221 or 22.1. 
col. Table read and STRUCTURES, 8.0 
par. 280, for XIX read XXX. 
302, end par. (3), insert decimal point before 
00087, read correction formula 
just below. 
305, Ist. line, for fellow read and for 
shippage read slippage. 
289—Table 111, last line, and 4th cols. read .54 
ist line after table, for Table 110 read 
line 2d. par., for per degree of, read 
5% ibs. per mile of. 
line par. 375, for radius gyration read centre 
gyration, and for radius which, read poin 
which. 
line 401, for (Table 18) read (‘Table 
line under table, for 100 read 10.0. 
par. par. 456, next line, for (Table 
123) read (Table 124.) 
386—2d line par. par. 470, for 0.0.25 read 0.025, 
take out second decimal point. 
6th line, for 101.8 read 100.9, 
under “Additions,” 1st. line, for—0.75 read 
35. 
390—Under Additions for Cread P.C. 
396-1, 12, for par. 000 read par, 463. 
tabular matter read follows: 
26,650.00 
(2d., 3d. and lines now.) 
Totals $17,935.00 $179,350.00 
3d. line below, for $2,219,500 $11,097 
read $2,562,000 or $12, 810, 
10th. line par. 477, for $155,365 read $179,350. 
419—1. 11, for 4.61 read 461. 
last line, for Fig. read Fig, 102. 
load drivers 


452—formula near bottom for read 


coeff. adhesion 
load drivers 
<coeff, adhesion 
line above table, for read 26}. 


613—10th. line. For most read the utmost. 


t 
638— Equation (2) for read 


639—Table 168}, last col., 
0.07 } 0.6 
| 0.12 | 1. ot 
| 0.86 


bottom; for 7.5 per cent. read per 
cent. 

175, line Station, col 3,take out ditto 
marks, uoder per cent. 

575—last line of top note, afler 200, add -- 1,000. 

col. table, for 195,000 read 195,200, 

605—Beginning the second line the tabular exam- 
ple bottom page, the values should read: 
Value Table 178, $3,541 0.05 $354,000,” 
Total difference operating 

621—Fig. 180, first curve left, for 100 read 10°. 

line bottom for TANGENT: read TANGENTS: 

1 1 
5th complete line, for read 


192, 1884, 219.7 read 209.7 
Actual population, 1885, 1,439,037, 
TO BE CONTINUED, 


SOCIETY PROCEEDINGS. 


American Society Civil Engineers.—The 
Annual Meeting will be held in New York, Wednesday, 
Jan. 16, The Annual Reports will 
presented, officers for the ensuing year elected, time and 
place for the next Annual Convention considered,reports 
of Staading Committees presented, and other business 
transacted. Itis expected that the business the meet- 
ing will be transacted during the first day; a lunch will 
be served at the Society House. Arrangements for the 
evening of Wednesday, Jan. 16,and for the day and eve- 
ning Thursday, Jan. 17, will perfected Com- 
mittee, and will include visits points interest, 
dinner social reception. Members are invited 
both those days and evenings. 


Engineers’ Club Louis.—The annual meeting 
was held Washington University, Dec. President 
inthe chair,and members present. 
SCHAEFER, and Woop were elected 
members, The annua] reports were read. 

Prof. paper “Condensers for Steam 
Engines” was read by the Secretary and discussed, 

The following officers were elected: President, 
Libarian, Byran; Treasurer, MELCHER; 
Directors, HOLMAN and SEDDON; Member 

read paper “Changing the Gauge the Ohio Miss- 
issippi This work was done the spring and 
summer The length main line from Cincinnati 
East St. Louis was 340 miles, branches, 52; total, 392 
The original gauge ft. was changed ft. 9ins. 
detailed description the various steps the work was 
given. Preparations were carried for months, and 
Sunday, July 23d, each rail was moved ins., pre- 
serving the old center line track, There were 2,720 men 
employed, and the cost was $25,000 the track alone. 
far known, this was the first ft. road Mr. 
ROBERT stated that the old North Missouri road 
was changed about 1868, and the Missouri Pacific 1869 
neither, however, were 6-ft. roads. Prof. NIPHER stated 
that the Denver Rio Grande road planed its ties pre- 
paratory changing its means revolving 
cutter attached this means miles 
per hour were covered. thought un- 
necssary to have moved the bridge stringers, 6 {t. apart 
being now considered good practice, Mr, SMITH, reply, 
stated that at that time it was customary to place ties 
much further apart than now, for which was 
unsafe leave the stringers unchanged. 

the general discussion, SEDDON asked for infor- 
mation regarding the action asphalt under 
whether the asphalt affected the water vice Mr. 
stated that the coating applied cast-iron 
water pipe affected the water while fresh, but the water 
itself had effect the coating. further 
that he was investigating the deterioration of buried 

President called attention the proposed 
monument Capt, committee was appointed 
to look into the feasibility of erecting such a monument, 

Secretary. 


Western Society Engineers.—At the meeting 
Chicago, Mr. ARTINGSTALL, from the Special 
Committee,recommended the following plan for election 
officers; Election letter ballot, nominations 
made the meeting, two each for the offices 
President, First Vice-President and Second Vice-Presi- 
dent; and one each for the oftices Secretary, Treasurer 
Librarian and annual meeting will 
held Jan. 


THE RAILWAY CONSTRUCTION 


pects Construction.) 


(The following list includes the track laid during the 
calendar year 1888 on extensions of steam railway lines 
in the United States and Canada, on which regular trains 
are, or are to be,run, to do business as common carriers 
of both freight and passenger traffic: thus excluding 
sidings, double tracking, lumber or mining branches not 
carrying passengers, and city lines for passenger traffic 
only. Where tracklaying is now in progress, the mileage 
estimated the officer making the return 
closely as possible. We mailacopy of this issue to each of 
the officials who have furnished us the information from 
which this list is compiled, to whom we would here ex- 

ress our thanks,and would request that they note and 
inform us of any errors, inaccuracies or omissions ob- 
served the list which they know such, that they 
may be corrected. 

making corrections, however, would call special 
attention the statement above what this list in- 
tended include, often have our attention called 
to the omission of private lumber roads and city passen- 
ger railways While are obtain all informa- 
tion interest regarding these, would manifestly 
incorrect to include them in the statistics of railway con- 
struction here presented), 


New England States, 
Maine. 
Canadian (International) Holeb Pond 


New Hampshire, 
Upper Coos, End track International Boun- 


Barre. Barre granite 
Central Vermont. Barre Jc, Williamstown...... 
Boston, Winthrop Shore. Winthrop...... 


Meriden, Waterbury Conn, River, End track 
New Haven Derby. Derby Botsford 


Total for New England (10 lines built 


New York. 


Rrookive, Bath & West End. Biytheborough to 


Grand Trunk. End track Massena Springs 
Long Island. Locust Valley Oyster Bay...... 
New York Van Cortland Park Je. 
Port Jervis, New York. Huguenot 
Rochester Gien Haven. 
Staten Island Rapid Transit. Clifton Rich- 
Syracuse, Geneva Corning. 


Total. (12 lines built 
New Jersey. 


Lehigh Valley, South Plainfield 

Pennsylvania, (West Jersey) Sea Isle City toward 

Raritan River. South Amboy New Brunswick 

Valley. White House New German- 
own 

Williamstown & Delaware River. 


Giassboro to 
Mullica 


Total. miles built companies).......... 


Maryland, 
Baltimore Ohio. Carroll’s Station 


Bloomsburg Sullivan. Benton Junction City 
Lehigh Lackawanna, Wind Gap Saylorsville 
Lehigh Valley. Fairview Pittston............ 
Loyalsock Railroad 
McKeesport Belle Vernon. McKe 
Newcastle & Shenango Valley. Newcastle to West 
Pennsylvania. System ‘(Cambr ‘ia Clearfield) San 
St. branch 
Kings 
Brubaker 


Total (13 lines built companies).. 
Total for — States (31 lines built by 2 


23 ‘com- 


Central Northern States. 
Ohio, 


Cincinuati, Hamilton Dayton. McComb 
Akron Columbus. Sec, Dresden 
Cleveland Canton. South Solon 
Marietta, Columbus & No’n.Big Run to Stewart.... 
York, Mahoning Western, Find- 
Pennsylvania system, (Cincinnati Richmond) 
Ned Bank to Hamilton: ..... 
Teledos Columbus’ & Southern. Findlay to So. 
Zanesville Ohio Waterford Harmar.. 


Total built companies)...... 
Michigan, 


Creek City, West Bay City Mid- 
Canada St. Louis.” Battle Creek, 
Chicago & Northwestern. Ishpeming to Michi- 
Detroit, Lansing Northern. Thorn- 
Duluth, South Shore Bessemer branch 
Manistee & Northeastern. Manistee, north ...... 
Michigan Central. St. Station, Detroit,to Beau- 
Toledo, Ann Arbor North Mich. Cadillac 
Toledo, Saginaw & Mackinaw. Durand’ to _— 


Total lines built companies) ...... 
Indiana. 


Chicago Eastern Percy Jc. Illinois 

Louisville, Evansville St. Louis. InCannelton. 
Ry. Ind. Ladoga Brown’s Valley. 


Chicago Eastern Illinois. Momence State line 
Chicago, Burlington Quincy. Between alnut 
Eastern Indiana. Eola Spaulding 
Johet McCoal 
Walker Coster 


00.0) 


10, 


| | | 
« 
Brookfield. No. Brookfield to Brookfield... 
Coney Island to Unionville........ 3. 
Carthage & Adirondack. Little river to Oswegat- 
8, 
4. 
3.1 
17.3 
3.5 
3. 
4. 
6.65 
10. 
4. 
5. 
17.2 
2.5 
3. 
16. 
9.4 
0.5 
Pittsburg, Shenango Lake Erie. Greenville 
86.5 
176.66 
8,8 | 
18, 
& 
5. 
6. 
65. | 
2. 
20, 
21.2 
10. 
33.65 
16.72 
54.5 
81.75 
4 
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> Vergue Station.....- 
late w featern. Station 900 to Station 17 15, 
on Bloomington & Peoria extension. ... 
St. Louis, Alton & Springfield. Newbern to Alton 
St. Louis, Alton Terre Haute, Parker City 


Total lines built companies) ...... 
Wisconsin, 
Chicago & Northwestern. Lake Geneva to Wil- 
Chicayo, Milwaukee & St. Paul. Near Alva... .... 
Duluth South Shore & Atlantic. 12 miles west of 
Easte - Minnesota. West Supenor to Minn. State 
Illinois Central. Argy le to Dodgeville.... 
Milwaukee, Lake Shore & W'n. Ontonagon River 
Br. Interior Lumber City........... 


Bruce Br. Extended,....... 
Rhinelander to +lambeau.. 
(Wolf & Wis. River R. R.) Harrison to Parish 


Total. built 6companies).......... 
Total for Central States (41 lines built 
South Atlantic States. 
Virginia. 


Atlantic & Danville. Suffolk to Lawrenceville 
Lynchburg & Durham. Lynchburg to Kustburg 
Norfolk & Virginia Beach. Va. Beach to Park 
Norfolk & Western. 3.84 miles west of Graham to 

Tazewell, C. H 
South Atiantic & Ohio, 


Big Cut to ‘Clinch Yiver 


West Virginia, 
Baltimore & Ohio, Hancock to Berkeley Springs 


Kanawha & Ohio,2 miles south of Charleston, south 
Kingw ood & End of track to 


Norfolk Weste rn. “Flat ‘Top ‘extension... 
Ohio River. Mill Creek Rip- 
West Va. Central & P ittsburg. Harrison to Elk 


North Carolina. 


Albemarle & Pantego. Juniper Landing to end 


Atlantic Coast Line. ‘Se otland N Jeck to Albemarle 


8S. C, State Line to Rowland 
Cape Fear & Yadkin we 
Richmond Danville System. Durham 
Seaboard Air Line System. Henderson to Durham 
(Roanoke & Tar River) End of track to Lewiston 
(Ga.,Carolina & No’n) 8. C. State Line to Monroe 
Suffolk & Carolina, Chowan to Montrose Landing 
Wilmington Sea Coast. Wilmington to Ham- 


Pilot Mountain to 


Total (11 lines built by 7 companies) 
south Carolina. 


Coast Line stem. Dillon C.State 
line.. one 

Crosswell’s Scarborough 

Blackville,Alston & Newberry. Salley’s to Seivern 

Carolina, Knoxville & Western. “Greenville to end 

Charleston, incinnati Chicago. Near Kershaw 
to Black 

E Vv 


‘ance’ to Santee ‘riv er 


Seaboard Air Line System 

N. C, State line to Chester...... 

Total (10 lines built 


Atlanta Florida. End miles south 
_of Atlanta, to Ft. V alley 


to Rome, Ga., and Cedartow to 


Central Railroad Ga. Blakely 
river 


In city and suburbs of Columbus.. 
Covingti on & Macon. Monticello to Athens....... 
Georgia x 10 miles south of 


line. 


Total lines built companies). 419. 


Florida. 


Orange Belt. to St. Petersburg 
Orlando & Winter Park. Orlando to Osceola. . 
Plant Ry. System. Ga. State Line to Monticello. 
St. Augustine & South Beach. At St. Augustine 
St. Cloud Sugar Kissimmee Runnymede 
St. Cloud Je. to St. Cloud, 


Silver Springs, Ocala & Guif, South Dunnellon to 
beyond Guif Je 


(14 lines built companies.) 


Total South Atlantic States (52 
companies, 


lines built 
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Gulf and Mississippi Valley 


Alabama. 
Anniston & Cincinnati. Anniston to Attala 
Central R. R. of Georgia, Clayton to Ozark. 
Between Goodwater and Birmingham 
Kast Ala. Buffalo to Roanoke 


Gadsden Dummy. oe n to Attala and branches 


Huntsville Belt-Line. Huntsville to Hotel Monte 


Kanss s City, Memphis & Birmingham. Ensley City 
to Besse me r 


to 
ome Dec eter. ends of track 
Sheffield & Birmingham. 


otal (13 lines built by 11 companies) .... ...... 


Georgia Columbus, west, 
Gulf Island. Biloxi River, north... 
Louisville,Ne 

dale..... 


w Orleans & Texas, Lamont to Rose- 


Total, built companies) 


Tennessee, 

Chattanooga, Rome Columbus, Chattanooga 
Chattanooga Union. Orchard Knob to Burgess 
Knoxville, Cumberland Gap & Louisville. Knox- 
Lookout Mt. Chattanooga to Lookout Mt...... 
Nashville & Knoxville. Lebanon to Hickman Je. 
Hickman Jc. to Carthage ....................0. 
Nashville & Tellico. Athens to Tellico Plains.... 
Chattanooga St. Louis. Sparta 
Tennessee Midland. Between Memphis & Jackson 
Walden's Ridge, Clinton to Oliver Springs...... 


Total (11 lines built by 9 companies) 
Kentucky. 


Beaver Creek & Cumberland. Beaver Creek to 
Hodgdenville & Elizabethown. Hodgdenville to 
Louisville & Nashville. (Cumberland Valley Br.) 
Louisville, St. Louis & Texas. West Point to Hen 
Louisville Southern. Louisville Burgin.......... 
Maysville & Big Sandy, Ashland to Covington.... 
Versailles Midway. Midway Georgetown.... 


Loulsiana. 
East Louisiana. Abita Springs to Covington...... 


St. Louis, Ark. & Tex. Ark. State line to Shreve- 


Total for Gulf and Mississippi Valley States. 
Southwestern States. 
Cape Girardeau Southwestern, Chaonia 
liamsville 
Wappapello to Chaonia 


Chicago, Paul Kansas End track 
Kansas City, Ft. Smith Neosho 


Kan. City, Ft, 
End of track to Grandin . falas 
Kan, Cy, & So’n, Kansas Cy. ‘to East Lynne Seaee 
Missouri Pacific (Je fferson City, Boonville & Lex- 
ington). Between Boonville and Lexington .... 
Mississippi river & Bonne Terre. Bonne Terre, 


Total (8 lines built by 8 companies) ...... ...... 


Arkansas, 


Ft, Smith, Paris Smith, south- 
Missouri Pacific (Kansas Arkansas Valley) Van 
Paragould Buffalo Paragould St, 

Canfield to La, State line, . 


Total (5 lines built by 4 companies)...... ...... 


Texas. 


Atchison, Top. Santa Fé(So. Kan End 
(Gulf, Col. & Santa Fé) Ballinger to San Angelo 

Ft. Worth Denver City. Washburne Pan- 

Missour’, Kansas & Texas. Dallas to’ Lancaster. 

St. Louis, Ark. Tex. Remer Ft. Worth..... 

San Antoniv & Aransas Pass. Gregory to Rock- 

iouston, wes 
Skidmore to Kleberg 

Texas Pacific. Strawn to Palo Pinto Mines.. 

Texas, Sabine Valley Mineral 
Springs to Carthage 


Kansas. 

Atch., Top. Santa Kan. Panhandle) 
End of track to Englewood..................+.+. 
Frontenac extension. End of track to Pittsburg 
Concordia to State 
Chicago, Burlington & Quircy. Biakeman to 8t. 

Francis. 


Kansas Nebraska. Kingsdown 
be 


946.73 


Norton to Kanorado... 
Dodge City, Montezuma ‘Trinidad. City 
to Montezuma 28. 
Kansas City & Pacific. Selmato Paola ®. 
Kansas City, Wyandotte & Northwestern. Leaven- 
worth to Fort Leavenworth 2. 
Seneca to Nebraska State line . 23. 
Kingman, Pratt & Western. Green sb urg to Mul- 
linville. 10, 
. Louis & San Franciseo, Bluff to Anthony.... 10.54 
nion Pacific. Near Waldo Colby...... 
Colorado. 
Chic., Kan. & Neb. Kanorado to Col. Springs.... 168.3 
Col. Midland, Glenwood to Newcastle ...... .- 12.6 
Denver 4 Rio Grande. Petersburg to ae 
Denve r, ‘Te xas & Ft. Worth. End of ‘trac k to New 
Mexico line..... 19.0 
Silverton. Burro. Bridge ‘toe nd of tri ac ick.. 9.8 
New Mexico. 
Denver, Texas Ft. State line 
State lime ...... 
Indian Territory 
Chicago, Kansas Nebraska. State Line near 
Caldwell, Kan., to Pond Creek..... = 21 
Missouri Pacitic (Kansas & Arkansas Villey) State 
Line Ark. to Wagoner. . 
Total for Southwestern States lines built 
Northwestern States. 
Minnesota, 
Duluth & Iron Range. Tower Mines to Ely. ? 21. 
Duluth & Winnipeg. Cloquet, north, ... 5. 


Duluth,Red Wing & So'n. Red Wing to Zumbrota 20. 
Eastern Minnesota. Hinckley to Wis. State line 52. 


Minneapolis, Paul Sault Ste. 

St. Paul, Minneapolis & Manitoba, ¢ ‘rooks ton to 
Willmar to Dakota State line. 116.91 

Winona & Southwestern, Winona to Bear Creek 

Total lines built companies)....... 
Nebraska. 

Chicago & Northwestern. (Fremont, Elkhorn & 
Missouri Valley). Cre to 12.3 
Geneva to Superior. : 45.3 

Chicago Burlington & Quine ntral_ ‘ ‘tye er- 

Nebraska City to Nebraska City Jc...,........-. 8.85 

Missouri Pacific, rosser. 37. 

Dakota, 

Deadwood Central. At Deadwood.... ...... ...... 3, 

St. Paul, Minneapolis Manitoba. hure h’s St. 
Minnesota State iine to Sioux Falls .......... 

Wyoming. 

Montana, 

Northern Pacific, Phillipsburg to Rumsey.....- 64 

St. Paul, Minneapolis Manitoba, (Montana Cen- 
tral) Great Falls to Sand Coulee.............- 


Pacific States, 
Washington Territory. 


Ilwaco & Shoalwater Bay. Ilwaco to Long Beach 4. 

Orting to Lake Kipoosin.. 
Orting tojCarbonado..... 5.5 


Oregon & Washington Territory. Hunt's Je. to 


Eureka Jc, to Walla Walla...............-. 
Ore. Ry. Nav. Co. Lacrosse 246 

Seattle, Lake Shore Falls, 
Vancouver, Klickitat & Yakima. Vancouver to 
Total (17 lines built 
oregon, 
Oregon Washington Ter. Staunton Center- 


Oregon Pacific, east Albany miles 

Portiand Vancouver. Portland Van- 


67.92 
15.43 
13.4 ay 
6. iit & riorence,,.. 1% 
3.75 8.8 
18. oe 
13.1 25.5 
12,14 
838.51 
5. 
1.25 
70 
10. 
ll. 10. 
1. 
18.16 
row 
110.16 
4.6 
6. 
4.5 
142. 
93. 
4. 
3. 
4. 
14. 
ll, 40. 
3.5 44. 
13. 
1.85 
9.5 
14, 
4. 6, 
7. 19, 
14. 20.7 
2.0 
48, 
84.7 
32. 
5.5 
12. 
8. 
140. 
Plant Ry. System State 
16. 
Florida Midland. Wayco toward Kissimmee..... 10. 
Jacksonville, Mayport & Pablo. Jacksonville to 16, 
Jacksonville,Tampa & Key West. Jupiter to heac 21.2 r 
8, 
43. 
14. 4. 
3. 
19.75 
1.48 
38.74 
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Portland & Willamette Valley. In Portland,...... 05 

Atchison, Topeka & Santa Fe. (California Central.) 
Ballona JC. tO Orange 
Perris to San 19.4 
San Juan to one mile north of Los Angeles Je. 22.7 
6.9 miles north of San Bernardino to Mentone 5.6 

Chino Valley Narrow Gauge. Ontario to Harring- , 

TOR. ccc 00% 0, 

Los Angeles & Pacific. Junction to Santa Monica 15, 

Kennel worth to 4. 

Los Angeles. Long Beach & Ocean. Los Ang les 

to San Pedro...... 24. 

Nevada, California & Oregon. 43rd mile north of 

Reno, Nev. to Liegan, Cal.......--- 
Northern California. Marysville toward aaaghte 

Alameda County, At Oakland 

Palmdale. Seven Palms 6.25 

Pasadena. Raymond to Altadena. 7.25 


San Diego, National C ity & Otay. Swee twate r to 
Tia Juana Jc. to Tia Juana ... 4.45 

San Francisco & No’n.Pac. C love rdale ‘to Hopland 15. 
Santa Ana, Fairview & Pac.Santa Ana to obo iew rey 


Napa River to Santa Rosa . 
7 miles south of F resno to Po Wes cesscadecseres 98, 
Studebaker to 25. 
Thenard to Long Beach . 4. 
Total (27 lines built 465.69 
Salt Lake Eastern. Salt Lake Ft, Douglas 
Salt Lake Ft. Belt Line Lake 
Idaho. 
Northern Pacific. (Spokane Palouse) 
ton Ter. line to Genessee...... 8. 
Total for Pac ifie States (53 lines built by 25 com- 
Farnham, P. Q.,to Sherbrooke......... 
Caraquet. End of track to 9, 
Central New Brunswick. Norton, B., Chip- 
Cumbe riand Ry. ( ‘oal C 0. Hill, 'N. 8., to- 


Great Northern, New Glasgow, P. Ye toward Ste. 


Between Cookshire and terminus 
Upper Coos R., International Boundary. 


Lake Erie, Essex Detroit River. Walkerville, 


Ont., to Sandwich East... 35. 
Leamington & St. Clair. Leamington, Ont., to 
Leamington to Lake 2.25 
Manitoba & Northwestern. Langenburg to 
Michigan Central. Niagara, Ont., to Assembly 
Oil Springs, Ont., to Fdy’s Mill... ............. 2.5 
Niagara Central. Thorold,Ont.to 
Northern Pac. & Manitoba. wannipas to West 
South Norfolk, Simcoe, Ont. ‘to Port Rowan eeees 17. 
Total (16 lines built 
Mexico. 
Mexican Central. Aguascalientes 
La Piedad to Guadalajara... 95.07 
Mexican National. Enc antada ‘to “Chininoga. 
San Miguel de Allende to Chininoga...........-.... 66, 
494.72 


CONSTRUCTION NEWS. 


Owing the space taken our list new rail- 
way lines built are obliged omit our usual 
pages railway news, trust that the new pages 
which are added with the 
new year, will so relieve the pressure on our space that 
this omission may not again be necessary. 


Proposals Open. 


Road.—About one mile, Frankfort, 
Ky. January 

Sewer Work.—THE COMMISSIONER OF PUBLIC WORKS, 
31 Chambers St, New York City, January 3. 

Pier Work and pier and crib 
bulkhead at the foot of W. 18th St., North river; build- 
ing a wooden sewer box under the pier; also dredging 
THE COMMISSIONERS, Pier North 
river, New York City, January 

Street Work.—Asphaltum pavement; stone curbing; 
lamp posts; trees, CUTHBERT Secretary, 
West Chicago Park Commissioners, Union Park, Chicago, 
January 


New Croton Aqueduct.—Clearing and removing 
timber, brush, grass and other vegetable growth from 
the lands required purpose locating 
thereon the East branch reservoir, on the East branch 
of the Croton river and on Bog brook,in the town of 
South East, Putnam Co., N.Y, THe AQuepuct ComMMIs- 
Broadway, New York City. January 

Street Work.—Earth and rock excavation, filling, 
stone paving, curbing, flagging, 12 and 13-in. vitrified 
pipe, basins, etc. MARTIN FINCK, Clerk, Board Pub- 
lic Works, Jersey City, N. J. January 14. 

Water Works.—Complete system. Plans and specifi- 
cations file, About 1,644 ft. cast iron pipe, with 
drants, 4 gate valves and gate boxes ; deep well pumping 
engine ; duplex fire pump; tubular boiler; boiler feed 
pump; boiler house and stack; reservoir and water 
LANGHAM, Mayor, January 15, 

Railway.—Grading, foundations, masonry and bridge 
superstructure the Ohio Connecting Ry., between 
Nimick the P.C. St. Ry., and Wood’s Run 
specifications on file. Details of quantities, etc., on our 
advertising pages. Becker, Chief Engineer, Ohio 
Connecting Ry. Co,, Pittsburg, Pa. January 26. 


GOVERNMENT WORK. 

Dredging.—In Mosquito creek. Capt. 
Engineer Office, Charleston, December 31. 

Dredging.—In Camden harbor. Lieut. Col, JARED 
Smita, U. 8. Engineer Office, Portland, Me. January 10, 

Piles. —About 150,000 lin. ft. cypress piles. Captain 
January 15. 

Dredging.—In Vicksburg harbor, Miss. Capt. 
Engineer Office, Memphis, Jan- 
15, 

Rip-Rap. Furnishing and placing rip-rap granite 
the eastern jetty Nantucket, and the eastern 
breakwater at Stonington, Conn, Major W. R, LIvEeR- 


Dredging—In Wilmington harbor, Cal. Major 
BENYAURD, Engineer Office, San Francisco, Cal. 
January 

Shipbuilding Materials.—For the construction the 
monitor Monadnock” the navy-yard Mare 
Id., Cal. THE SECRETARY THE NAvy, Washington, 
D.C. January 23. 


Contracting. 


The Porter Mfg. Co., mentioned last week, 
isat Syracuse, N. Y., and not at Cleveland, 0., as was 
stated. 


Cement.—At San Francisco, Cal., the contract for Gil- 
lingham cement, for street work, has been awarded 
the Street Committee Holmes, $3.49 per bl. 


Etheredge, of Graniteville, 8S. C., will put in an extensive 
plant for the manufacture sewer pipe, fire brick, ete. 
A local company is to be organized, 


The National Railway Co. has been incorporated 
Chicago, Ill., by MonRoE L, WILLARD, WM, M. BRINK- 
MAN and build and operate horse 
and steam motor lines. Capital stock, $1,500,000. 


The Troy Public Works Co. has been incorporated 
SHERMAN, MARTIN DELONG, SANFORD 
SHERMAN, and COOKINGHAM, Utica, Y., 
and MICHAEL West Troy, Capital 

stock, 


Dumping Board.—The following proposals for the con- 
struction of a new dumping board on the pier at the foot 
of W. 47th St., North river, have been received by the 
Docks Department, New York City: Richard Cronin 
$4,885; Walls Van Riper, $5,344; Staats, $5,385 
John Gillies, $5,398; John W. Flaherty, $5,475. The con” 
tract was awarded to R. Cronin. 

Cement.—The following proposals for 500 bls. have 
been received the Docks Department, New York 
City : Erskine W. Fisher, $2.29 per bl.; James Brand, 
$2.30; Thiele, $2.34: Emil Lenz, $2.39; Merchant 
Co., $2.41; Batem, Eckmeyer Co., $2.75, 
The contract was awarded to E. W. Fisher. 

Building.—The contract for the construction the 
post office and courthouse building Chattanooga, 
Tenn., has been awarded Kelly Co.,of New Orleans, 
La., $196,775. They have let the contract for stone 
the Hercules Marble Co,, Knoxville. 

Pipe Works.—The Giamorgan Co., Lynchburg, Va., 
will enlarge its pipe works, building new foundry 
The Riverside Pipe Works, Benwood, Va., has com- 
pleted its lap weld furnace, 


Excavation and Dredging.—At Oakland, the 
contract for excavating the canal to connect San Lean- 
dro bay with the Oakland estuary has been let tot 
San Francisco Bridge Co., for 19.07 cts. per cu. yd.; and 
for dredging the basin, for 14.07 cts. per cu. yd. 


The Del Norte Land Co., Tacoma, Wash. Ty., has 
and deal real estate; own and oper- 
ate street, motor and electric railways, telegraph and 
telephone lines, irrigating canals and flumes; gas and 
electric plants, water-works, etc. Capital stock, $200,000. 

Locomotives.—The Pole-Road Co. has been organized 
at Richmond, Va.,to build locomotives for pole roads, 
President, LANCASTER, New York Secre- 
tary and Treasurer, General 
Capital stock not less than $150,000, 
nor more than $500,000. 


San Francisco, Cal., the Supervisors 
have let contracts follows: Davis Cowell, Port- 
land cement, $3.45 per bl.; Lewis & Swift, Oregon 
pine lumber, $13.75 per redwood 
lumber, $16 per Peterson Sons, gravel, 6714 


cts. per ton; brick, $9.65 per Taylor, crosswalks: 
per lin. ft. 


Excavating Paso Irrigation (Co. has 
been organized, with a capital stock of $250,000, to build a 
canal 50 miles long, and wants to correspond with firms 
manufacturing excavating and other machinery for canal 
and dam work. Address Ernest RUSSELL, Secretary 
the Paso Irrigation Co., Paso, Tex. 

The Abendroth Root Mfg Co., New York City 
engaged large boiler plant, aggregating 3,200 
for the Edison Electric Light Co. A 500 H. P, plant is 
under way for the Tide Water Pipe Line Co., Bayonne 
contracts are also hand. 

Dredging.—The only proposal for dredging the ship 
channel through Galveston bay, opened Dec. 18 by Major 
Ernst, Engineer Office, Galveston, Tex.: was 
from Geo. C. Fobes & Co., of Baltimore, Md., the present 
contract rs, and the work of dredging 700,000 cu, yds. 
was awarded them cts. per total 
amount will $87,500. 


Buffalo Harbor.—Nothing has been done towards the 
extension the breakwater Buffalo, Y., since 1585, 
the only work on the breakwater being laying concrete 
and making repairs. About 6,355 ft. have been built, 
leaving 1,245 ft. constructed. cost about $110 
per lin. ft. complete the extension, about 
On July 1, 1888, all the money available for work was $8,- 
The appropriation $225,000 voted last winter 
became available Aug. 11, but the season was too far 
advanced then anything except test cement. The 
work of next season will be confined to rebuilding the 
superstructure with concrete blocks; these blocks con- 
tain 3.3 cu, and weigh tons; they cost $25 each. 
Capt. MAHAN, U.S. the engineer charge. 


Gun Forgings. —The following proposals 
forgings for 3 2-in. guns were opened Dec. 11 by Gen. 8. V 
BENET, Ordnance Office, War Department, 
D. C.: Bethlehem Iron Co.; tubes and jackets, 34 cts, per 
Ib.; all other forgings, 65 cts. Cambria Iron Co.; com- 
plete forgings, 37.4cts, per lb. Midvale Steel Co.; com- 
plete forgings, 35 cts. The co tract was awarded to the 
Midvale Steel Co.—-The following proposals for forg- 
ings for 8-in., 10-in., and 12-in. guns were opened Dec. 2): 
Bethlehem Iron Co.,Bethlehem, Pa.; 24 cts. per lb. for *-in., 
cts. for 10-in., cts. for Midvale Steel Co., 
Philadelphia, Pa.; and cts. 


following bids for the iron work 
and construction of an extension of 600 ft. to the east 
breakwater of Cleveland harbor have been received by 
Major OVERMAN, Engineer Office, Cleve- 
land, For material other than iron and con- 
struction the whole breakwater: James Donnelly, 
land, $74,068.80, For the iron work: Bassett, Presley 
Train, Cleveland, $4,842.80; Wallace Pattison, 
Cleveland, $4,064.35; Andrew Lacour, Cleveland, 
926.32; McIntosh, Huntington & Co., of Cleveland, $4,- 
102,20. The contract for the iron has been awarded An- 
drew Lacour, and for the construction work James 


Street Work.—Brocklyn, mayor has 
urged the necessity spending The proposed 
will done during 1889, plan carried out the 
city will have miles granite block paving Janu- 
ary 1892, There are present miles Belgian 
ment and about miles concrete and asphaltum pave- 
ment. 

New York, ¥.—The appropriations for 1889 include 
$400,000 for repairing streets, and $350,000 for repaving. 

Gloucester, Pa.—The Council has awarded the con- 
tract for miles curbing and paving Martin Maley, 
Philadelphia, cts. per lin. ft. 

Pineville, Ky.—Experiments street paving Pine- 
ville have proved that the limestone and sandstone found 
that locality make valuable paving stone. The three 
miles street laid this fall have been constructed 
broken stone the kind mentioned, and have given sat- 
isfactory results. 

Ky.—The council has passed 
providing for the reconstruction Portland Ave. with 
granite block pavement cost $145,000, 
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Metal American Metal Tie Co. bas been in- 
Capital stock, $1,000,000. 


Levees.—The following are the prices bids for levee 
work the Ist Levee Dist., Mississippi, opened Dec. 
Capt, Smita LEACH, U. 8. Engineer Office, Memphis, 
Tenn.: Fudge Kearns,Memphis, earthwork, 
cts, per cu. yd,; felling timber, $3) per acre; grubbing, 
$35 per acre; sodding, ct. per yd. 
Sullivan, Memphis, cts., $75 $125; $75 
$15 and $25; $47 and $60; Cooney, Mem- 
phis, Tenn.; 17 cts., $125, $125, let. J. 8. Aderholdt, 
Friar’s Pt., Miss.; 15% to 17 cts.; $15 and $20, $75 and $100, 
let. Jefferies, Memphis, Tenn.; and 18% 
$25, $60 and Flynn DeGaris, Memphis, Tenn.; 
$15, $100, ct. The contract was awarded 
Fudge Kearns. 

posals for the extension the Ridgewood reservoir were 
Works: 


Joseph York and Edward German.. 1k 361,420.00 
John 


following proposals for excavating 
channel between Assawoman bay and Indian River bay. 
Engineer Office, Wilmington, Jos. Hanes and 
Lem Miller, Cape May, N, J., 17% cts. per cu. yd; C, 
McLean, New York City, 21.9 cts.; Harold Parker, Clin- 
ton, Mass., 23 cts.; W. Van Patten, Albany, N. Y., 23% 
cts.; Driver, Philadelphia, Pa., cts.; N.S. Barley, 
New York City, 27% cts. The contract was awarded 
Hanes Miller. Assistant Engineer, 


Water-Works.— Findlay, following propo- 
sals were received Dec. John 
the consulting engineer: Impounding reservoir; 
Rumsey Co., 19,255 cu. yds. excavation, cts.; 5,000 
cu, bank, 121 cu. yds, gravel, $2.20; 2,025 cu. 
yds. puddle $1.90; puddle bottom, $1.70; con- 
crete bottom, $4.90; cement 50: 1,200 cu. yds, 
top soil, upper slopes, cts.; 1,445 cu. yds. extra cut, 
upper slopes, cts.; total, $14,742.58. Cleveland; 
excavation and bank, 58 and 15 cts.; gravel, $1.50; puddle 

2.2h, $2; concrete, $5; filling, 25 cts.; soil and cut, 60 and 
total, $17,135.92; solid rock, $2.25 per cu. yd.; Pat- 
terson Co., excavation and and cts.; gravel; 
195 ; puddle, $2.35, $2; concrete, $3; filling, 22cts.; soil and 
eut, cts.; total, $18,929.12. Ryan; excavation 
and bank, and cts.: gravel, $2.05; puddle, $1.65, 
concrete, $3.90; filling, 25 cts.; soil and cut, 38 and 33 cts. 
total, $19,615.94. D. F. Minahan; excavation and bank, 
70 and 43 cts.; gravel, $2.40; puddle, $1.90, $1.90; concrete, 
$4; filling, cts.; soil and cut, and cts.; total, $20,- 
Baker Weisekel, excavation and bank, cts. 
Improvement (Blanchard river); Rumsey 
Co., 11,000 cu. yds. excavation, cts.; embankment, 
5,511.86 sq. yds. rip-rap, cts.; total, $6,162.96. 
Cleveland cts., cts., cts., $8,969.15; $2.25 per cu. 
yd. for solid rock. Patterson & Co.; 62 cts., 5 cts., 90 cts., 
Minahan, $1.15, cts., $14,854.74. 


Government Work.— Breakwater.—The following; 
proposals for the extension the Bur- 
lington harbor were opened Dec. Major 
Engineer Office, Burlington, Vt.: Willard 
Johnson, Fulton, Y.; 321,068 ft. hemlock tim- 
ber place, $23 per M.; 19,520 ft. white pine 
ber place, $29 per M.; cu. yds. rubble stone 
cts. per cu. cu. yds. large stone place, 
$1.75 per cu. yd.; 4,510 screw and washer bolts 
place, cts. per 41,196 drift bolts place, cts. 
per total, $31,860.58. Nelson Fiske, Isie Motte, 
Vt.; timber, $24, $35; stone, cts., bolts, cts., 
cts.; total, Luther Whitney Clark, 
Keeseville, Y.; timber, $29, $34; stone cts., 
bolts, cts., total, $35,374.48. Frank Cassavoy 
Elbridge 8S. Adsit, Burlington, Vt.; timber, $23, $28; stone 
Kellogg, Fulton, Y.; timber, $20, $25; stone, $1, $4; 
bolts, cts., total, $36,997.64. 


Rock.—The following for furnishing rock 
barges for the improvement the mouth the Columbia 
river, were opened Dec, Major Hanp- 
man, Ore.; 50,000 tons, $1.05 $1.15 per ton 
barges quarry Fort Stevens; Union Rock Pav- 
ing Co., Porland, Ore; 150,000 tons; $1; Perry 
Hinckle, Portland, Ore 150,000 cts. and cts. 
Johnson Wiberg, Portland, Ore.; 100,000 tons.; 
and $1.10; San Francisco Bridge San Francisco, Cal.; 
50,000 tons cts. (the location quarry not being stated 
and sample stone not being submitted, the bid was 
not considered). 


WATER. 


Three miles sheet iron pipe for the water-works being 
built by G. H. Norman, are being made at Providence. 
Park. The question the purchase the 
works the water company will voted upon Jun. 


maximum sum $200,000. The water 


owns 20 acres, a reservoir 100 ft. square, with a capacity of 
1,500,000 galls.,a pump house, and a Blake duplex com- 
pound condensing pumping engine, The supply comes 
wells, and the pipe system comprises between 
and miles mains, with 261 stop gates. There are 
hydrants, for the supply which the town has con- 
tracted with the water company for term 
which contract years run. The cost the plant 
the company March 31, was $176,367.65, The town 
is now paying for its supply $5. The gross in- 
come for the year 1887-8 was 
net income company, $9,008.67. The improvement 


$9, 
the plant, as outlined by the committee, would amount 
to between $20,000 and $37,500, one of the most impor- 
tant items being a roof to the reservoir to protect the 
water from the sun. 


New York.—Sag Harbor. The Sag Harbor Water 
Sag Harbor. Capital stock $60,000.— Lansingburg. Work 
on the new reservoir has been stopped for the winter. 
Castile. The pipes for the water-works are about 
half down, but water has been turned on, which will fur- 
nish the main portion of the town with fire protection 
this winter, and a few persons with water. Work has 
been stopped for the winter.— Westfield. The survey for 
the new water-works has been completed and work will 
soon begun, full supply water for domestic pur- 
poses is assured, There will be a fall of over 200 ft. when 
the pipes reach Main St.——Brooklyn. Chief Engineer 
VAN has taken trip over the pro- 
posed extension the water supply system. general 
impression prevails that something should be done 
speedily increase the supply. The scheme Mr. VAN 
planned years ago, which provides for the 
Rockville Centre, is now regarded with great favor, and 
the chances are that will adopted. 

Pennsylvania.—Lancaster. The Water Commission 
agitated overthe amount the appropriation for the 
next fiscal year, $10,000. While that amount wassufficient 
for the running expenses during the last few years, they 
think it will not be enough for next year, as the expenses 
of the department are increasing each year. About balf 
the appropriation was exhausted the expenses for 
coal last the pumps the new water-works 
are run entirely steam, the coal this year will 
very much larger than last year. 

The Trimway Water Co. has been or- 
ganized construct water-works Dresden Junction 
supply the railways centering there, and also supply 
the village. Capital stock, $10,000. 

Virginia.—Goodson. The Glamorgan Co., Lynch- 
burg, Va., has the contract build water-works for 
000. The works are completed June, 1589. 
South Boston. The Glamorgan Co., of Lynchburg, has 
also the contract build works here for $10,810, 

Tennessee.—Shelbyville. proposed change the 
water-works from a direct pumping to a stand-pipe sys- 
tem.——Cleveland. committee has been appointed 
receive and consider propositions for building water- 
works. proposition wili made Messra. Austin 
Reed. 

Georgia.—Atlanta. An increased water supply is con- 
templated, the limits the present supply having been 
reached. 

North Carolina.—Goldsboro. Conway, Kelley & Co., 
Lebanon, Ky., are reported have secured the fran- 
apply the for power issue bonds for 
water-works. 

Decatur. Work has been resumed 
Howland Ellis, the 

Water-worksare projected 
For particulars address the mayor. 

Michigan.—Owosso. The Water-Works Committee 
still prospecting for liberal supply now 
has wells down and each flows about barrels per 
minute. Smith, who has charge the 
put down well. The wells are about 100 ft. apart. 
——Menominee. The city has 140 hydrants and pays over 
$10,000 year Boston company for fire protection.—— 
meter, ft. high, with capacity 87,520 
Huron, The new water-works engine has been tested and 
proved satisfactory. There are 2,700 water takers. 

Iowa.—Burlington. consequences charges made 
the November last that the water pipes 
were charged with foreign matter, the council has in- 
structed the sanitary committee make arrangements 
with the managers and superintendent for the frequent 
flushing the mains and pipes. 

Nevada. The Nevada Water Co. has in- 
its capital stock from $100,000 $150,000. The 


company under its present management has been both 
progressive and prosperous. The improvements put in 
at the pumping station during the year will reach about 
$20,000, and these figures will go above 825,000 before the 
work contemplated is completed. 

Kansas.—Bunker Hill. It is reported that the water- 
works are to be sold at sheriff's sale. 

Arkansas. — Batesville. A company has been organ- 
ized to build water-works. Jas. LARWEN is secretary and 
treasurer. 

Nebraska,—Hastings. The city will have 15 miles of 
water mains when the last water-works contract is com- 
The water-works have been com- 
pleted and are working satisfactorily. 

The extension the city water- 
works throughout the Mesa addition was completed 
Dec. 19, and atest made, The trial was in every way a 
success and the pressure was fully as great as expected 
This extension of the city water system will be a wreat 
acquisition to the Mesa, 

Washington Territory.—-Snohomish. 


The Snohom- 
ish Water Co 


bas been orgauized by C. A, Mrssimer and 
F. M. BLACKMAN, to build water-works, 


Capital stock 
$25,000, —- Coupeville. 


The Coupeville Water Co. bas 
been organized by J. E. Goopwis, J. B. Linsy and 
THOMAS CRANNEY, to build water-works. Capital stock - 

Beatrice, sewerage system has been com 
pleted. District there are 2,000 ft. and 
10,000 ft. of 8-in. pipe, 21 manholes and 6 flush tanks In 
District No. 2 there- are 5.000 ft. of 20-in. and 14,000 ft. of 
8-in. pipe, 34 manholes and 11 flushtanks. The pipe was 
obtained in Beatrice and in Kansas City, Mo. The con 
tractor was W. H. Duffett, and H.J. Chambers was his 
engineer in charge of the work. The work was be gun 
April 3, and was practically completed Nov. 10. The 
flush tanks are connected with the water works, thus 
permitting the sewers to be flushed frequently, The total 
cost of the work was about $35,000, 


Cleveland, O.—A water pipe from the pumping station 
Fairmount reservoir burst Dec. volume 
water poured through Division and Hanover streets, 
tearing up trees by the roots, cutting deep ravines and 
undermining buildings. West River street was covered 
with sand from curb curb, and upon eight railway 
tracks in the ore dock yards was deposited from 8 to 18 
ns. of mud, blockading traffic. 


The damage is estimated 


new dam about built New Haven, 
Conn., for the New Haven Water Co. It will be 47 ft, 
high and 800 ft. long on top; either of earth or masonry. 
Two three plans will submitted the company 
the engineers, Hull & Palmer, of Bridgeport, Conn.— 
These engineers have completed a small masonry dam at 
Danbury, Conn.; it is 16 ft, high and 30 ft. long on top, 
with head gates to well4 x 4ft., and sluice gates 36 x 36 
ins. set in masonry.—- Mr. B. H. HULL, of the above firm 
states that 48 years ago, when only 15 years of age, he 
built adam in Ridgefield, Conn., 12 ft. high, 275 ft. long, 
mesonry dry wall with earth backing, slope 2 to 1. It 
stands to this day. 


New Rochelle, taxpayers have voted 
favor of the $275,000 system of sewerage, which will 
empty into Long Island Sound. The plan contemplates 
the laying of an 4-in.pipe sewer and the issuance of $100,- 
000 in 4 per cent. bonds and $175,000 in 5 per cent. certifi- 
cates of indebtedness to raise money for carrying on the 
work. 

Goudhue & Birnie, water-works contractors, has made 
suggestions to the Water Commissioners with regard to 
improving and increasing the water supply. His sugges- 
tions includes the establishing pumping 
000,000 or 4,000,000 galls daily capacity on the banks of the 
Connecticut near Brightwood. The Commissioners state 
that the river water contaminated sewerage 
Holyoke and Chicopee. They are favor filtration, 
but it isimpracticable at present,as all water, for fire pur- 
poses,etc., as well as domestic use, would have to be fil- 
tered, there being but one system pipes and single 
main. 


Damming the Rio Grande.—Major 
S. A., at Fort Grant, Ariz., has presented to the citizens 
Paso, Tex., project construct dam the 
Rio Grande, 4 miles above the city, ata place where the 
bluffs come within 400 ft. each other and consist 
solid rock ‘and where the bed the river rocky, 
proposes build dam, ft. high, stone and 
Portland cement, and thus create lake miles long. 
This would hold water enough permanently irrigate 
the Rio Grande valley the Mexican well the 
American side the river. irrigating canal could 
thus carried past the city Paso ft. above ite 
level. The water could utilized for hydrants and fire- 
plugs, the pressure would ample, The lake thus 
formed would from miles wide and cover 
acres land which not settled and mostly owned 
private parties. This would bave purchased con 
demned legal process. The plan said favorably 
received the citizens Paso. would also suppiy 
water-power for the factories Paso. 
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New York City.—Two schemes for supplying the city 
with more water were presented to the Sinking Fund 
Commissioners on Dec. 19. The first was that of JOHN 
K. BARTLETT and others to bring water forthe lower 
part of the city from the Passaic and Ramapo valleys, in 
New The second was that Engineer 
Lockwoop pump water from the Hudson, above 
Poughkeepsie, give it pressure by carrying it to a height 
300 and send present Croton Aqueduct 
means of #-in. iron pipes. Pumps, pipes, etc., necessary 
to supply 50,000,000 galls. of water a day, are estimated to 
cost $2,620,000, The annual cost of operating would be 
$261,870, including 3 per cent, interest on the capital 
idea was that the annual cost 
of the Bartlett system would be $1,683,750, Both schemes 
were referred Controller for examination. 

Bursting ofa Dam.—The Rock Cliff Water dam 
Forest City, Pa., broke Dec. 16, and carried away nearly 
all the works the company that place. The flow 
water caused the Lackawanna river to rise at leasta foot. 
This dam was a new one, having been completed Dec. 11. 

Gas Works.—Norjolk, Va, The Norfolk Automatic 
Gas Co. has been organized, President, (. A. NASH; Sup- 
than $50,000 nor more than $150,000. 

Ky.—Gas works are contemplated. For 
particulars address the mayor. 

San Antonio, Tex,.—The San Antonio Fuel Gas Co, 
stock $25,000, has been chartered TAYLOR 

Decatur, Ala,—The New York Contract Co., of New 
York City, has a contract for gas works for the city ; to 
cost $60,000, They are to be in operation by June, 1880. 

Louisville, Ky.—The Louisville Gas Co. will put 
works for the manufacture of fuel gas, capacity 3,000,000 
to 5,000,000 ft, per day. Improvements will cost $225,000. 

Washington, D. C,—The Equitable Gas Light & Fuel 
Lona, HArry Keene, and others. Capital stock, $200,000, 

Concord, N. C.-+J. Walker Bates & Co., of New York 
City, have contract build gas works the cost will 
about $20,000, 

Montgomery, Montgomery Gas Co, will 
hold a meeting on January 14 to consider (1) the issuing 
of not more than $250,000 of bonds, and (2) increasing 
its capital stock not more than $200,000 for the purpose 
enlarging and improving the works. 

San Leandro, franchise for gas works has 
been applied for LANDERS, 

tesian wells have been put down, and the water 

49 ft. and after boring through 5 ft. of this rock, a flow 
of water of about 75 galls. per minute was struck, flow- 
ing from a sand stratum. 

Canton, Miss.—The Council has appropriated $1,000 
complete the artesian well, 

Coolidge, well, ft. deep, has been 
completed. 

Fort Madison, Fort Madison Paper Co. has 
its well down 6) ft. For 145 ft. the boring was through 
shale and gravel, then #0 ft. of Burlington limestone, 
26) ft. of shale and at 630 ft. the drill struck the St. Peter’s 
sandstone formation. The maximum flow expected 
met when this sandstone drilled 

St John’s, Mich.—The artesian well being put down 
by L. J. Lincoln for the city was stopped at 530 ft., and 
tested, with satisfactory results. The well was pumped 
for 10 hours, yielding 60 galls. per minute of good water 

Galveston, Tex.—Hawley & Heidenheimer have con 
tracted to sink three artesian wells for J. W. Byrnes, con- 
tractor for developing a supply of water for the new 
water-works. Work is progressing on the wells now 
under way. 

Ocala, Jeter, the Ocala water-works, 
has contracted to have an artesian well sunk 2,000 ft. 
deep. 

Pueblo, Cot.-The toolsin the Hulbert artesian well 
north town, which now down ft. are stuck and 
the rope will be cut and an effort made to fish them out. 

Rarnwell, 8S. C.--The town has let a contract for an 
artesian well, and has issued bonds to pay for the same. 

Corpus American Well Works Co. 
has commenced work the well for which has the 
contract, 

4rlington, Col.“ We have a $5,000 hotel, new, that 
we will deed to anyone who will get us a good flow of 
artesian Address Arlington Town 
Co.” 

particulars are from 
the report of the Bureau of Water for the year 1887, 
which has recently been issued. The total pumpage was 
32,45, 770,765 walls., 10,105,736,633 galls. being by water- 
power and 22,321,043,12 galls. by steam. One section of 
the East Park reservoir was completed the contract for 
lining was let to Lewis Grant, of Pottsville, at $1.2 per 
broken stone, 2 of sharp sandand 1 of Portland cement). 
The new Gaskill engine started Sept. 28,1887 ,has two 33-in. 
high pressure and two 66-in. low pressyre cylinders. The 
distribution system comprised total over 876 miles 


pipe, hydrants. The report gives full details 
the work done, with tables of engine performance, etc. 


Gloversville, Y.— The Committee appointed in- 
vestigate the matter additional supply water- 
has reported favor Mayfield creek, preference 
Caroga lake, as the source of such supply. The committee 
engaged Wa. B. LANDReETH, C. E., of Schenectady, N. Y.+ 
as engineer, and he reported on both sources, recom- 
mending the Mayfield The plan take water 
vitrified pipe line from number creeks 
small reservoir on Rice creek, from which a 14-in, cast- 
iron main will laid the present distribution system 
it is also proposed to build a storage reservoir of 3,000,000 
capacity Rice creek, The streams tapped the 
conduit line are estimated supply 2,200,000 per 
day during the dryest months dry years. The estimate 
is as follows: conduit line and inlet, $42,260; small reser- 
voir, $6,000; force main, $36,235; engineering and con- 
tingencies (10 per cent.), $8,449.50; land damage and right 
of way, $15,000; storage reservoir, $30,000; total, $137,944.- 
Theoutlay would secure supply pure 
water for city with population $60,000 
the supply will available soon the force main 
laid to the creek, and the small reservoir built, at a cost 
about The report was accepted and adopted 
at a citizens’ meeting on Dec. 17, and an election ordered, 

Portland, Ore.—The amount water daily consumed 
| y this city is constantly increasing,and it is only a ques- 
tion time, when the present water-works will 
inadequate furnish The capacity the 
two pumping engines at the Palatine bill station is 6,000,- 
000 each per day, but both should kept run- 
ning they would only supply 9,000,000 galls. per day, that 
being the capacity the mains. The pumpage now 
6,000,000 galls. per day; this less than the amount con- 
sumed during the day, but the supply is maintained by 
filling the reservoir at night. The Water Committee is 
about lay miles more pipe, principally for sup- 
plying the rapidly growing districts the southern part 
the city, which cannot supplied from the present 
service. this the number elevators 
steadily increasing, and they consume large quantities of 
water. Another thing which has not been much talked 
the water supply for large extent territory 
the east sidé, which will have to be provided for before 
long. Unless asupply is obtained from Bull Run, pump- 
ing works will have to be erected at a cost of about 
$1,000,000, which about half what the Bull Run works 
would cost, and there would also be the increased expense 
of keeping these new works running. 


Special Reports Water-Works 
Construction, 


West Me. Dec. 21, 


News:— understand they have 
Harbor, Me., and think that Macy, that place, 
can give you all the information yon require. 

KINGSLEY, Clerk 
WATERTOWN, N. Y., Dec. 17, 1888. 


Washington, Ind., water-works early in the summer, and 
completed them Dec. 15, 1888. There are two Holly 
pumps use, one compound and one high 
1,500,000 galls. daily capacity, which pump water from 
the White river 20x100 ft. steel tank, furnished the 
Sharon (Pa.) Boiler Works, Ltd., and can also 
pump direct. The boilers were furnished the Erie City 
(Pa.) Iron Works, the pipes and specials by the Lake 
Shore Foundry & Pipe Works, Clevelafid, 0., and the 
valves and hydrants by the Ludlow Valve Mfg. Co. 
Trenching and pipe laying was done Gray, Jr. 
Chicago. The officers of the Washington Water Co., are : 
H, C. HopGKins, President; F. 8. Pecker, Secretary : 
FRANK Treasurer; CLARK KELLOGG, Superin- 
tendent. There hydrants for population 6,000. 


CLARKE. 
Owosso, Mich., Dec. 20, 1888, 


Eprrok ENGINKERING News:—-We are about assured 
water supply and expect let contracts early the 
spring for direct pressure system, cost about $40,- 
000, which amount will be raised by bonds. The supply 
taken from wells. Population Our 
present supply from wells. 

C, 8S. WiLLiaMs, Chairman Water-Works Comm, 
THOMAS, Dec. 17, 1888. 


bury Centre, Ont., are owned the village, which has 
population 1,300, and have been constructed since 
June 1. They were put in operation Dec, 1, 1888. The con- 
tractors for the works complete were Carrie Co., 
London, Ont. There are miles cast-iron mains and 
hydrants the Mathews pattern. Valves were fur- 
nished by the Ludlow Valve Mfg. Co. The water is 
brought from Lake St. Clair, 1% miles in a dredged 
channel, and then 144 miles ina 12-in. sewer pipe to the 
pump house and is pumped by a Hughes Bros, duplex 
sump, Of 750,000 galls. daily capacity, direct to mains. 
‘he designing and constructing engineer for the town 
is manager of them at present. Jas, A. BELL. 


Sr. Mo., Dec. 19, 1888. 


built private company are projected for Carlinville, 
company not fully organized, but expected that 
work will commenced February, 1889, and finished 
the following October. The company will have capital 


$100,000, and year’s franchise; the 
rental will be $3,000 for 52 hydrants and $50 for each addi- 
tional. The city may buy the works after 15 years, or at 
the end any years following. Water will pumped 
from a creek having a drainage area of 80 to 100sq. m. 
to a stand-pipe, and also directly to mains. The stand. 
yipe will be of steel, 10 ft. in diameter by 115 ft. high. 
There will be two compound pumps with a daily capacity 
750,000 galls. each. The mains will cast- 
iron, of which there will be about 4 miles. There will be 
hydrants. Population, 


Hopt DALE, Dec. 16, 1888. 


ENGINEERING News:—The village will build 
works next spring, with C.M. HOUGHTON, of Delaware, as 
general contractor; the pumping machinery will be fur- 
pumped tank with capacity 50,000 The 
works will cost about $4,000, and there will be a debt of 
$2,500 per cent. interest. Population, 900. 

Ben. Village Clerk 


PAUL, Minn,, Dec. 19, 
ENGINEERING works being built 
at Monmouth, IIL, are about finished, They will be 
owned by the town, and W. W. Curtis, St. Paul, Minn., 
is the Engineer. The pumps were furnished by the 
Holly Mfg. Co., Lockport, N. Y., and Wheeler & Tuppan, 
Chicago; the boilers were from Fawcett, of Burlington, 
la. The contractors for pipe and specials, trenching and 
pipe-laying, and reservoir are the Rockford Con- 
struction Co. Bourbon valves and hydrants are used 
The supply from flowing artesian well, from which 
water will pumped direct the mains for the present. 
The receiving reservoir has a capacity of 300,000 galls., and 
the pump daily capacity 1,250,000 galls. There are 
miles of cast-iron pipe, and 34 hydrants. The cost of the 
works is eovered by a bonded debt of $32,000 at 5 per cent. 


Dee. 17, 1888. 
Eprrok ENGINEERING :—An artesian well has 
been sunk at Norwood Park, LIL, and in 1889 water-works 
will be built with Geo, C. Morgan as engineer and con- 
tractor. Water will flow from the well to a reservoir, 
from which will pumped high-press- 
ure pap to a Morgan’s special water tower. There will 

about miles wooden pipe. Population, 1,500. 
MORGAN, 


RECORD NEW WATER-WORKS 
CONSTRUCTION, 


(Specially Communicated). 


CONTINUED FROM PAGE 


Rich Hill, Mo.—The works were commenced 
July 1888, and completed 15, 1888. They were 
designed WM. RAEDER, St. Lonis, Mo.; and 
the contract for construction was taken Guido 
Jaeger, Rich Hill; the pipe and specials were 
furnished Ripley Bronson, St. Louis; the 
Chapman valves are used. The supply taken 
from well, ft. diameter and 110 ft. deep, and 
pumped railway tank and direct into the mains 
Knowles pump 400,000 galls. daily capacity. 
There are miles hydrants and taps; 
the mains are cast-iron and the service pipes 
wrought-iron. Ordinary pressure, fire pres 
sure, lbs. Cost city part works, $6,500; debt, 
$6,500; rate interest, per cent. The city has 
issued bonds for Present population, 500. 
The works are owned the city and the Wichita 
Western Ry. Co. The railway company owns the 
well, pump and tank, and agrees furnish the city 
with water for fire and domestic purposes the 
rate cts. per 1,000 galls; the water run 
through meter connected with 6-in. main. 
The city laid its own pipe 3,000 ft. 6-in., 2,200 
and 2,000 ft. 2-in. case fire the water 
shut off from the meter and goes direct into the 
mains; for this fire protection the city pays $400 per 


North Platte, Neb.—The works were commenced 
about Aug. 1887, and completed the fall 1888. 
They were designed and built and are now controlled 
the American Water-Works Guarantee Co., 
Pittsburg, Pa. The contract for masonry, founda 
tions, buildings, trenching, pipe laying and pump 
ing machinery was taken Walker, Fenton, 
Mich. The yalves and hydrants were furnished 
the Ludlow Valve Mfg. Co., Troy, The 
supply taken from driven wells and the North 
Platte river, and pumped direct Walker 
pump with daily capacity 1,000,000 galls. There 
are miles pipe and hydrants the mains are 
cast iron, and the service pipes galvanized iron. 
Debt, #75,000. The franchise for years, and the 
hydrant reutal each per annum for hy- 
drants, and for all abovethat number. The 
works are managed the North Platte Water- 
Works Co.; President, Vice Presi- 
dent, Secretary and Treasurer, 
KUHN; BARNEs. Capital 
stock, $125,000. The present population 
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Engineer, 


OAKLAND, 


Laclede County, Mo. 


BASSETT BROS., 
Civil Engineers, 


Water-works and sewerage systems de- 


signed and built. 
Fatimates furnished. 


BOUSCAREN, 


Consulting Engineer, 


Oonstreetion of railway foundations and saperstrae- | 
tare of beedges and raducta, water-works, sewerage | 
eystems Plans, specifications and estimates furnished 


for all engineering works. Examinations and reports | 
made of railway properties. 
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Surveys, Examinations, and Reports upon Railways 
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Towns. Piavs, specifications and estimates furnished 
for engineering works. Corstraction sup rintended. 
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ports upon mining and other inv-stment properties in 
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KNIGHT BONTECOU, 
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Civil Engineers, 
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Cable Railways, City Improvements, Rail- 
roads Examinations and Reports. 
ROBERT MULLINS, 


Contracting Engineer. 


Works. 


DWARD SHAW, 
BRIDGE AND CONSULTING ENGINEEB 


PEMRERTON SQUARE, BOSTON, Maas. 
Roofs, Railroad Stations and 


Bai dings 


CARROL PHILLIPS 
and Sanitary Engineer, 


Designs and Estimates for Waier Supply. Sewerage | 


aod Sewage Disposal Oone raction superntended. 
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STEPHEN BABCOCK, 


WATER-WORKS 


LITTLE FALLS, NEW YORK. 


FRANK FULL ER, 


Am. Seo. © 


Civil and Engineer, 
Rooms PEARL BOSTON, MASS, 


CASE CROZER, 
Civil and Mining Engineers, 
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Chicago, 
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ANDREW ROSEWATER, 
M. Am. Soc. C. E. 


and Sanitary Engineer, 


Grades, Works. 


Room Paxton Neb. 
FILLEY, 


M. Am. Soe C 
Civil Engineer. 
SECURITY BUILDING, KANSAS CITY. MO. 
The judicious locaton of Railways, Foundations. 
Stene, Iron and Wooden Bridges, Sewerage and | 
Drainage Sarvers, plans and estimates made Con- 
struction saperint ended. 

P.O Address 138 Porest Are. Kansas City, Mo. 
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works and general engineering. 
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JOHN RYAN. 


Equal results with any system guaranteed. Comparison Cost invited. 


THE CROCKER FILTERING CO. 
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AMERICAN FILTER COMPANY, 
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The ‘nation: wu system of purifying water is so satisfactory, 
that the above towns received increased demand for water 

The filters are not best and simplest 
construction, but also the cheapest first 

For testimonials and other information. address: 


National Water Purifying Co., 


WM. HENRY WHITE, PALMER 


17 First St., TROY, N. Y. 
ater and Gas orks Bridges, Roofs, etc. Specifications. Esti- 
2 PINE S8T., YORK. | mates, Superintendence, Inspection aud Reports. | 


GEO. WESTINGHOUSE, JOHN CALDWELL, WELSH, CARD. WESTINGHOUSE 
PRESIDENT. TREASURER. SUPT. SECRETARY. GEN. AGENT. 


GHOUSE AIR BRAKE COMPANY, 


PA. 


THE WEST 


WESTINGHOUSE AUTOMATIC BRAKE. 


The WESTINGHOUSE AUTOMATIC BRAKE now use 15,000 engines and 125,000 cars all parts the world. This includes 
45,900 freight cars. 
The WESTINGHOUSE AUTOMATIC BRAKE the only continuous brake that has been successfully used treight 
THE AUTOMATIC BRAKE consequence its quick application,stop train the least possible distance. 


THE AUTOMATIC BRAKE freight trains, passenger service, applies itself instantly all parts the train the event 
the train breaking into two more parts, feature great importance view the statistics published the Gazette, which show con- 
clusively that majority the collisions are caused the breaking two trains. (See Gazette, Feb. 12, 1886, page 113.) 


THE AUTOMATIC BRAKE also applies itself every car the train, the event any accident the brake apparatus such 
nature that would render any non-automatic continuous brake inoperative. 


THE AUTOMATIC BRAKE can applied from the rear from any portion the train, desired. 


THE AUTOMATIC BRAKE will effect increase least twenty-five per cent. the efficient value freight rolling stock, owing 
the quicker time that can made the road, and the avoiding delay stations and trains carrying perishable goods are 
being daily run passenger schedules. 


THE AUTOMATIC BRAKE, applied freight cars, avoids the flattening wheels and effects yearly saving, this item alone, 
nearly equal the first cost the apparatus. 


THE AUTOMATIC BRAKE, will prevent greater part the accidents freight trains which form large item expense 
railway management 


THE AUTOMATIC BRAKE will save employes from the danger and exposure which they are now subjected, having ride the 
tops cars cold and stormy weather, and often sacrificing their lives the discharge their duties. 


THE AUTOMATIC BRAKE simple construction and operation, and cheaply maintained, working parts being combined one 
piece mechanism. 


THE AUTOMATIC BRAKE not experiment, but the result many years practical experience, and its capabilities are wel 
known all railway managers. 
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WATERMETERNEWS 


CONDUCTED THE 
AMERICAN FROST METER CO., 


at the Annual Convention of the American Society of Civil 
Engineers, June 28, 1888. CHARLES Am. 
See. 0. E. (By Special Permission ) 
Waste, and Methods its Prevention, 
with Special Reference Metering 
and Minimum Rates, 


Nov. 15, 1881, the city 
tracted with the Hackensack Water Co., Reorgan- 
ized, for new water supply. The plant was ready 
Nov. 1882, and since that time has been oper- 
ation. This plant supplied Hoboken, old unme- 
tered district, for about one year, but after that 
time has addition furnished water new dis- 
tricts, which never before had public supply and 
which every service pipe metered. Since 1882 
the total the population supplied all the dis- 
tricts has been increased from 33,000 75,000—the 
total taps from 2,700 5,600—the total meters from 
2,667—the total length cast-iron main from 
miles—while the total amount water 
pumped has only increased from 4,000,000 4,250,000 
United States gallons per day. 

Nov. 1882, Hoboken had population 
about 33,000 people. miles water main 
had been laid that time the city. For 
years previous Hoboken had been supplied from the 
Jersey City Water-Works, practically under the 
house-rate system. For the first six months the 
first year the new supply the average daily con- 
sumption was nearly 4,000,000 galls. per day. 

was convinced that one-half this draft was 
simply waste,useless and injurious consumers and 
disastrous the water company. Prompt action 
was taken, and the result has been that without in- 
convenience the public, without restricting any 
legitimate use water, and almost without the 
knowledge our consumers, have reduced this 
waste the extent least galls. pér 
day. The waste from the mains and the waste 
consumers was about equal, and each case has 
been reduced 750,000 galls. per day. 

The reduction waste service pipes was 
mainly due metering such consumers were 
supposed most wasteful. have found 
not only the most effectual method restricting 
waste consumers, will hereinafter 
shown, have also found that universal metering 
materially assists determining leakage from 
mains. 

Since this waste has been checked have been 
able maintain pressure the city per cent. 
higher than was practicable while the waste ex- 
isted. This has added materially the efficiency 
the fire service, domestic convenience, etc., and 
thus vital interest the city. 

The term “minimum usedin this paper. 
refers only metered consumers. the least 
annual amount money that the water company 
willaccept from anyconsumer. This amount must 
the quantity water used during 
the year does not equal value this minimum 
rate. Any quantity water used excess the 
quantity paid for the minimum rate, charged 
the consumer regular schedule prices. 

The establishment minimum rate desir- 
able for sanitary reasons, prevents 
monious use water. usually fixed some. 
what below ordinary house rates. 


The actual effect the attachment meters 
during the fall 1885 439 houses Hoboken, 
previously supplied for many years the House 
Rate System, may ascertained examina- 
tion the following table: 


Amounts paid Consumers. 
Three Former Present 


ending House Rates 
February 1 $3,365.80 $3,090.65 Loss $575.15 
May il 3,807.00 4,043.78 Gain 236.68 
November 1 3,821.83 438.62 
May 3,710.66 Loss 442.09 
August Gain 473.89 
November 1 3,386.42 4,080.77 “194.35 


Ina metered district the draft winter less 
than that summer. unmetered districts the 
reverse the case. During the extremes cold 
and hot weather the drafts per capita about the 
same both districts, but after the extreme 
weather has passed, the waste the metered dis- 
trict immediately ceases, while the unmetered 
district the waste continues for some time. 


The result the experience this water company 
that the meter system mutually advantageous, 
both the consumer and the company. Each 
metered consumer pays only for the water uses, 
and there are restrictions either quantity 
used the time use. inquisitorial examina- 
tion premises, unpleasant consumers, are re- 
quired. the interest each consumer have 
good plumbing. Those who are careless and waste 
ful, and those who require desire use more 
than average amount water, must and should 
pay for such excess, but the balance, constituting 
two-thirds all the consumers, pay less meter 
than house rates. Meters were attached only 
after intense and prolonged opposition. Common 
sense prevailed, however, and now they are quite 
popular. 


The following extract from letter received 
Water-Works Atlanta, Ga. 

works are city property, and are used for 
almost any and all purposes for which the city can 
use water, such puddling ditches after laying sew- 
ers water mains, flushing sewers, and frequently 
for washing gutters, that anything like compar- 
ison the pumping with the meter records would 
impossibility. Then, the public schools are 
not metered, the city claiming the right use all 
the water they want. 

cessity. The pumpage had become great, that, 
with our machinery, was impossible maintain 
satisfactory pressure, and the city was not 
condition put more pumping machinery and 
larger pumping main. Meters have now been 
general use here about years and the pumpage 
does not reach average 2,000,000, and before 
their general introduction frequently reached 5,000- 
000 gallons per day. Our number consumers has 
regularly increased, but the waste stopped, and 
the pressure satisfactory all over the 


unfortunate that the question metering 
almost synonymous public mind with injus- 
tice and jobbery. Until edu- 
cated grasp the importance the subject 
both from pecuniary and sanitary 
and until the moral sense community can 
advanced not tolerate rascality, such 
community will have suffer and retrograde. The 
public will learn time, however, that most 
localities the amount desirable water that can 
obtained limited—that even can obtained 
abundance the expense the supply depends di- 
rectly the quantity—and that the danger 
the public health, public safety and the public wel 
fare directly proportion the amount waste. 


Perhapsthe greatest folly our time the al- 
most universal attempt cities and towns toincrease 
their water supply plant keep pace with their 
waste. hopeless task. amounts the 
same thing attempting filla pail which has 
only sieve for bottom. The amount water 
that can used limited the amount that can 
wasted has limit. The patience man hasa 
very positive limit, and therefore not consider 
waste any amount water drawn from self-clos- 
ing cock held open hand, drawn for sprinkling 
gardens, lawns, roads, sidewalks 
through hose held the hand, drawn for fountains 
for use the various forms business—but 
insist that water leaking from service pipes and 
fixtures out order, useful none, damage 
the individual consumer, and serious tax the 
community. Flushing pipes and drains from time 
time not but allowing small streams 
water run continuously from partially open fau 
cets and cheap water closets waste the most 
serious character, and not continually watched 
and checked will soon reach alarming proportions, 


the regularly quarterly meeting the New 
England Water-Works Association, held Young’s 
Hotel, Dec. 12, yery large number members, as- 
sociates and visitors were present and most inter- 
esting meeting was held. After lunch was seryed 


Hon. CHESTER W.KINGSLEY,Chairman the Water 
Board of Cambridge, Mass., read an instructive 
works. Mr. KINGSLEY has been for years actively and 
closely connected with water-works not only his 
own city, but connection with all the water- 
works his State, having served Chairman 
the Water-Works Committee the Legislature for 
many years. His opinions are therefore always 
those expert and are listened and heeded 
engineers and water-works officials throughout the 
country. 

relation the saving waste Mr. 
was quite pronounced his opinion that metering 
was the only just and equitable way settle the 
difficulty. advocated the use meters the 
use them his city had given the best satis 
faction. 


The long looked-for time when water could 
furnished house-holders, the city Chicago, 
for domestic purposes free cost rapidly 
proaching. Chicago, with the business foresight 
which characterizes the most prominent western 
cities has for many years been introducing meters 
for all manufacturing purposes and for the largest 
domestic users, with the result that their revenues 
have rapidly the sale water 
through meters these consumers that now 
practicable faucet each house free 
charge and still earn enough pay for the cost 
maintenance and operation the entire water 
department. This state affairs only rendered 
possible the use meters and they have 
principle. 

Pure water necessity for the preservation 
health and should placed within the reach all, 
even the poorest. This one faucet which the city 
Chicago proposes supply each house-holder 
sufficient for all the necessities life, and when 
other uses are made should paid for the 
same any other commodity proportion the 
quantity used and course the only way ascer 
tain the quantity the use meters, 
and Chicago deserves the greatest credit in this new 
position which has taken. 

that those cities having the largest proportion 
their services metered derive the largest revenues 
proportion the quantity water furnished 
any the country, and would seem that with 
this fact well established, engineers the reputa- 
tion Mr. Mr. KINGSLEY, and others, all 
reiterating, day after day, the fact that the univer 
sal use meters the only way which stop 
unnecessary waste, save increasing sup 
plies providing additional ones and make the 
revenues commensurate with the value the com- 
modity furnished, one the many cities the 
country, yet without meters, would hesitate 
placing their orders for and obtaining meters 
rapidly possible. 


the meters which passed all the tests 
the Meter Testing Commission the City Boston 
for 1888, the was the head with average 
error the Second Accuracy Test only one half 
one per cent., while among other meters were the 
following, that are prominently advertised and 
offered the public, with the rank and 
errors given. 

The Crown ranked with per cent. average 
error. Worthington Improved ranked with 7-10 
per cent. average error. Hersey ranked with 
per cent. Ball Fitz with 2-10 
per cent. error and the Union Rotary ranked with 
percent. error. The other meters ranked vari- 
ously, but they are but little used the present 
time, our space does not permit reference 


“The Testing Commission has hesitation 
pronouncing this (The excellent meter and 
well adapted good general 

(Signed) RICE, 
CHARLES CARR, 
Low. 

Water Meter Testing Commission the City 

Boston. 
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NEW YORK LOCOMOTIVE WORKS. 


ROME, 


NOOK. President. 
LAWTON, Treasurer. 
STRYKER, Secretary, 

Special facilities for sup- 
plying Locomotives the 
Car Trust plan, with pay- 
ments extending over pe- 
riod often years desired. 


Broad Narrow 
Gauge Locomotives. 


All duplicate parts engines 
the same class interchange- 
able. 


THE KILBOURNE JACOBS MANUFACTURING COMPANY, 


Largest Manufacturers the United States 


DRAG AND WHEEL ROAD SCRAPERS 


Contractors’ Plows, Sizes. 


Trucks, Baggage Barrows, Etc. 


STEEL SCRAPER 


SOLE 


heel Scrapers, 
ROAD PLOWS. 


Bob Sleds and 


“K_ & J.” Pressed Bow, 
Wheel Scraper: 


No. 2 Oapacity even fuil 13 
suvio feet. 


No. 3 Capacity even full 17 
ubte feet 


Farnished with END GATES 


ahen ordere’.. 


McEWEN, 


NOVELTY 


Worker and Car 


MANUFACTURER OF 


The McEwen Dumping Wagon, 


Dumping, Tunnel, Construction, Mine, 


Plantation, Logging, Hand, Pash, and small 
all kinds. 


Morgan St.,Jersey City, 


PENNSYLVANIA STEEL CO. 


STEEL BLOOMS, BARS 
and 


RYAN McDONALD, 


MANUFACTURERS OF 
Steam-Shovel Cars 


ontractors’ Cars. 
inches 

and Engines 
Centrifugal Pumps, 
Stand Towers,etc. 


Send for Illustrated Oatalogue and Prices. A!) 


correspondence should be ad to Waterloo 
office 


Sheffield Velocipede Car Company, 


SOLE MANUFACTURERS THE ONLY 
PRACTICAL ONE-MAN CAR. 


MANUFACTURERS 
IMPROVED 4-WHEELED 


Section Hand Gars 
and Push 


Copyright THREE RIVERS, 


RAIL 


Syracuse, 


Capacity 350,000 tons 
per Year. 


With the Best and the most approved Improvements. 


SPLIT ITCHES MAGNETO ELECTRIC 

AND | For Crossings and Stations. 
Fixtures for Stub Operated Semaphore 
SIGNALS. 


Operated at any Distance with Absolute 
Certainty. 


Manufacturers and Agents for the 
YOUNC BRENNAN 
Ore Breaker and Crusher. 
The best produced for 


CAPA 
and RANGE WORK 


The Largest 
Product of 


and 


SWITCHES Works and Supt and Heavy Duty 
in the STEELTON, PA. 


Stationary and Portable Boilers, Tank 
work, &c, 
STAND-PIPES for Erected; 
Specifications 


Ack for Prt 
before Ordesine 
Kise 


where. 


GENERAL 208 South 4th Street, 
OFFICE, 
New York Office, Wall 


¥ 
- 


=} 
q 
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THE FISHER “BRIDGE” JOINT. 


SIDE VIEW. (OF WROUCHT IRON AND STEEL.) END VIEW 
Joint. joint with 
any other through the arched bearer, 


bringing the load upon two ties acting 
together one directly under the rail 


ends. 

1-5 Size. 


Combined support two acting one for each Joint and Rail Ends earried directly the beam and with 15,000 


keeping track reduced one-half that with Angle Bars and giving smoother surface. For further information, address 
The Gazette” suspended for the present—to 


For Every Variety Service 


THE UNITED STATES ROLLING STOCK COMPANY. 


Offices: Wall St., Works: Hegewisch, Anniston, Ala. Repair Shops: Urbana, 
Offers for lease Railroad, Freight Lines, Mining Companies and others. 
Locomotive Engines. Box, Stock, Gondola and Flat Cars, 


And prepared build for lease contractfor cash the Trust System, 
such rolling stock required. 
President, 


MINERAL 


FILLING for FLOORS and SIDES PASSENGER CARS, 


this material prevents the loss heat, deadens the sound, and lowers the center gravity the car. More effective than 
shavings double the thickness, and entirely FIREPROOF. 


UNITED STATES MINERAL WOOL CO., Cortlandt Street, New York. 
Clad” Fibre Track Washers. CLAFFY, 


Perfected Ten Years Experience Contractors 
SURPASSING ALL OTHER LOCK-NUT DEVICES 
| 
| 


Wheel Barrows. 


anD 
Canno shed Burst. 
not lose their Elasticity, rot Rot. SCRAPER 
Adapted for both and and Patent 
Derrick 
VULCANIZED FIBRE CO., Foot 
WILMINGTON, Picks, Hammers 


NEW YORK OFFICE, DEY STREET. Wheel 


GARS, ENGINES, FROGS SWITCHES, 


i 
aContractor 
Contract 
may 
DEY STREET. NEW YORK 
7 


ENGINEERING NEWS 


WORTHINCTON STEAM PUMPS 


The attention users steam pumps called the recent improvements made these machines, 
many new features design and construction, the pumps are made much heavier and stronger order meet the 


ments severe service and the increased steam pressure now generally used. illustrated catalogue will furnished 
application. 


HENRY WORTHINGTON 
NEW YORK 


Pumping Machinery, 


Washington Street, Boston, 
FOR ALL DUTIES. 


THE DEANE STEAM PUMP 


HOLYOKE, MASS. 


WATER WORKS ENGINES 


INDIANAPOLIS, 


NEW YORK, BOSTON, CHICAGO, PHILA 


Send for catalogue. 


Southwark Foundry and Machine Company 


PHILADELPHIA, PENNA. 


DUPLEX PUMP. 


SINGLE. 
BOILERS. BLOWING AND PUMPING MACHINERY 
TANKS. REVERSING FOR ALL PURPOSES. 
STEAM ENGINES. SEND CATALOGUE 
HAMMERS. AND PRICES. 
SOLE MAKERS OF 


PORTER-ALLEN AUTOMATIC ENGINE. 


HIGH ECONOMY. DURABILITY. CLOSE 


HALL DUPLEX STEAM PUMPS, 


FOR ALL DUTIES 


HALL STEAM PUMP CO. 


Liberty Street, New York. 
Send for Catalogue. 


THE AND BEST STEAM PUMP THE MARKET. LOWER THAN ANY 
running expenses and than other Pump. 


u Descriptive Book containing Fuil Particulers, 
Reduced Net Prices, and hundreds of A-1 Testimonials, Malle ed Free. 


Pulsometer Steam Pump Co, 120 Liberty St., 


Steam Pumps. Vacuum Apparatus. 


Filter-press Pumps. Steam Engines,Pumps. Send for 
Dry Air Compressors. &c. 


THE NEW AND IMPROVED 


Centrifugal Pump, 


GUILD GARRISON, 


BROOKLYN, 


Vertical, Horizontal and Suction Pumps,capacity ranging from 100 40,000 
lons per Address for Catalogues and Prices. 


IRVIN VAN WIE, 


For Wrecking; Sand Dredging; Removal Ocean River 
Bars; Sewage Works; Irrigation; 
MANUFACTURED BY 


Joseph Edwards Co., 


416 Water St. New York 


Proprietors and Manufacturers Andrews’ Patent 
Anti-Friction Centrifugal Pump. 


Sand Pumping Outfits Specialty. 


containing 


| 
Brewery or Sugar Refineries, Draining Quarries, Cellars or 
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Buildings, Stables, 
ROOFS, CARRIAGEWAYS 


LAID WITH 


VAL TRAVERS 


ROCK ASPHALTE. 


Fireproof and 


JAMES 


Burling Slip, 


NEW 
Box 1098. 


PAVING 


ROADWAYS and SIDEWALKS. 


Disinfected Waterproof and Air- 
proof Cellars. 
CONTRACTS LOWEST RATES. 
ESTIMATES MADE APPLICATION. 


Miles 10th Ave. Railway 


this paving. being the largest con- 


HENRY BOLZE. 


lmporter of Asphalt and manufacturer Of Asphalt 
Pavements. 


East Street, New York. 


Before laying Pavements write for list 
references work done. 


CEMENT 
RIVER 


Manafacturers of First Quality. 
Rosendale Hydraulic Cement 


Prices on application to 


UNION AKRON CEMENT CO., 


Sole Mauufactarers of the 


AKRON CEMENT, 


SOLE AGENTS FOB 


PORTLAND,) 


HENRY Manager Lafarge French Coarse. 


LOUISVILLE CEMENT. 


The General Agent for the following Standard Brands Louisville Cement: 
SPEED LA. FALLS CITY MILIS, qu EEN CITY MILLIS. ACORN MILLA. 
B ACH DIAMOND MILLS (Railroad, FERN LEAF MILLS. 

This Cement has been general use throughout the West and South since 1830; most the 

public works having been constructed with it. Orders fer any part the coun- 

rail water, will receive prompt and careful attention. for 1887, 1.189, 110 
Barrels. WESTERN CEMENT ASSOCIATION. 247 W. Main St.. Louisville. Ky. 


GIBB’S PORTLAND CEMENT. 


the most use and comparisons are with other brands. 


(Star Brand) Extract paper read before Am, Soc, sent application, 
1,600 barre 8 


Office, 141 Erie Buffalo, 
CALVIN TOMKINS, 


Construction 


erete and 
“Old Newark Co’s Piaster, 
Brick cargo, Lime, Building Stone, 
387 South Street, New York, 
and Building Material Exchange. 65 Liberty 8t.,New York 


ORTLAND 
THE BEST PAVEMENT MADE. 


GRANOLITHIC 


1885, 
Stands Severest Test. Particulars application 
Gen. Agents forthe and 


MATT TAYLOR SON, State Street New York 
River Vitrified Sewer-Pipe. 
FLUE LININGS AND TERRA COTTA. 


ANDERSON BROTHERS, 
ANDERSON, Hancock Co., W.Va. 


The oldest and most 
reliable cement works 
in Germany OCele- 
brated for Uniform- 
ity of Quality. For 
particulars apply to 


Eckmeyer Co., 
GEN’L AGENTS. 


Send for Illustrated Catalogue, etc. 


EXCELSIOR SEWER-PIPE WORKS, 


OHIO VITRIFIED SALT-GLAZED 
SEWER AND DRAIN PIPE. 


FIRE-BRICK, FIRE-CLAY, AND TERRA COTTA WORK, FLUE AND CHIMNEY 
LININGS, CHIMNEY TOPS. 


UTICA HYDRAULIC 


under General Agents for the James Clark and Black Ball 
Utica general use throughout the west for the past 
adapted for Water and Gas Works. Capacity 2000 Barreis 
clusively forthe past years the Construction over 400 mil 
and the several Gas Companies thesame city, Warrauted equal any 
attention, WRICHT, Agts. 


Boston Lockport Block Co., 


Bagnall Loud and the Penfield Block Co.) 


The largest and most reliable 
manufacturers 


the United States. 


Would call attention CONTRACTORS, BRIDGE BUILDERS &c., their 
five roll Roller Bush Blocks. Improved Metaline 
Improved Self-locking Link Snatch Blocks, Improved Wrought Iron Blocks 

with rolled edges save rope. sure and call for the Star Brand Blocks 


ordering from AND POWER 


PATENT” 
large capacity, and easy working pump for 


Water Works, Sewer Contractors, Foun- 
dation Builders, Mines. Quarries, 
water, hand power. 


The pump has valves hand) and 
will pump water containing sand, gravel, sewage matter, 
etc., without choking any perceptible wear. 


These pumps are simple, durable and low priced. 


STETTIN PORTLAND CEMENT 


HAS 
Send for Tests and Pamphlet 
Erskine Fisher, Welles Broadway, 


NEW YORK. 


CUMBERLAND 


CEMENT 


Cumberland Hydraulic Cement Mfg 
William 8t., Box New York. 


Hurricane Co. 
DAVIS Proprietor. 


Rough and Dressed Granite, 


Pelished Colum and Pilasters 
Estimates furnished, and Contractors 
rge quantities of Paving Blo.ks constantly on haad 


WHITE, Agent, 
Address Rockiand, Maine. 


DYCKERHOFF 


PORTLAND CEMENT 


sent Send for Circular and Price list. 
William Agent, 162 Commercial Street Boston, Mass. 


Asphalt, for sidewall 
water-tight floors, sanitary celiars, 

are etc. 
done by 


Quai Vaimy Paris. 


Sole proprietors the mines 


Raguse .&e. 


W.H.Delano,Director. Leon Malo, Con. Eng 


Architects and Engineers are requested to apecif 


8, fire-proof roofs 
aiso Oom 
ck Asphaite, for roadways, the work to be 


&.H. WOOTTON 
Broadway, New York. 


Genera’ Agent for the United States Canada 


4 (Bucceasors to 
\ K. B. 8. and Dycker 
hoff Portland and 
Hudson River 
Cement. 


Giant and Saylcr’s Por 

iand, Union, Im 

preved Ancho nion, An 

chor, Copley and Egypt Ce 
ments 


Pairmoent Ave. Wharf, Phila 


New York Cement 


first quality 
ROSZNDALE HYDRAULIC CEMENT. 


and quality invited 
Correspondence solicited with engineers, con 


tractors and dealers home and abroad. 


THOMAS MILLER, 
Office Dey Street, New 


PLANT 


18x30 inch INGERSOLL Straight Air 
Compressors. 

20x30 inch INGERSOLL Straight Line Air 
Compressors. 

24x30 inch INGERSOLL Straight Line Air 

ft. 3x40 INGERSOLL Air ceivers, 

10x12 in. DICKSON Double Cylinder Hoist- 
ing Engines, 

DICKSON Cages and Fans, suitable for 
Shafts ft. 

in. PAYNE Automatic Cat-off Engines. 

in, LIDGERWOOD Improved 
gine. 


3% in. 
INGERSOL and inch Tripods. 
INGERSOLL Shaft Columns. 


Column Arms. 
Clam ps. 
Ciamps. 
ft. Sheaves for inch Rope, 
7x4x12 in. AME RON Pumps. 


8x7x13 in 
in. 

in. 

14X7x18 in. 

in, 

9x15 in. BLAKE Crusher. 

S4in. x 14 ft. Return Tubular Boilers, with 

three-inch. Tubes, 

in. ft. Return Boilers, with 
105 three-inch. Tubes. 

in. Retarn Tubular Boilers, 


48 four-in, Tubes, 

60 in. x18 ft. 43 in. Steel Return Tubular 

Horse -P ywerU pright Boilers.44 2-in.tubes 
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4x6in. STUR VANT Double 

No. 5 Pressure Biowers on 

SCHUYLER lamp Dynamos, Type No.1. 


lamp Dynamos 
THOMSON-HOUSTON Lamps, 1200 Candle 
Power. 
Lamps and fixtures for above Dynamos 
No. 3 Magneto- Ele: trie Blast ng 


No. Maleable Iron Pipe Vises. 


Pipe Stocks and Dies. 3inch. 

Biacksmith’s Tools of all kinds. 

LUDLOW, KENNEDY CHAPMAN Gate 
valves. 

Globe Valves and Pipe Fittings all kinds 

and Ib. Steel 

Frogs and Switches for Rails 


Machines. 
Holds pipe 


Oct. Drill Steel (Park Bros 


Black 


and End Dump 6in. Gauge 


in, Wheels, Capacity, feet. 


WALSTON BROWN, 
Receiver BROWN, HOWARD CO., 
Tarrytown, 
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HERSEY METER COMPANY 


Cor. and Second 
SOUTH BOSTON, MASS. 


The Hersey Meter the hands nearly every water department the United 
States using water meters. 


has been approved many the largest cities, and therefore 
experiment. 


has had the test service for nearly four years. 
the Most economical meter, because lower first 


the Most economical meter, because can maintained repair for 
much less. 


ments ideal water meter. 


AS 


REPRESENTED 


THE UNION WATER METER CO, 


ESTABLISHED 1868, 
WORCESTER, 
Devised HERBERT 


MANUFACTURERS OF 
proved the Boston Meter 


FALES JENKS MACHINE 
CO., Pawtucket, 


Shedd Water Meter Co., STEAM. WATER AND NATURAL 


Gongs, Chronometers and other valves for Patent Band Taps and 
Fittings for Water Pipes and general Hydraulic Works. 


METER 


are prepared prove the present assertion that this 


instrument the most perfect principle, operation and 
construction that has yet been devised for the intended 


Peerless Recording THE 


Specially made for WATER-WORKS. Recording 


JONES, School Boston, Mass. 
WRITE FOR 


purpose. 
ingle displaci ber imple, flat, 
Office: 520 South Delaware Ave., unlike the gear wheel type rotary meters. 


The flow not divided into plurality jets,but passes 


without fear the meter single stream relatively low 
sion that this simplicity and economy velocity. 


combined efficiency has com- Its practical efficiency has been thoroughly de- 
petition. monstrated. 


Exceedingly compact. Material entirely non-corrosive. 
The Best Value and the Lowestin Price, 


THE system consists twe differ- 
ent constructions; one for direct 
pumpage through filter into distribu- 
tion mains and the other for discharg- 
ing into reservoirs the former de- 


are perfectly willing erect our 
scending and the latter ascending 


plants alongside any other,and 
not prove what have asserted 
here, will remove our plant with- 
out cost other parties. 


filtration adopted both are equal 
but the ascending system 
the most economical. 


Adopted and Adopted and 
the system for pumping now used 
direct through filter into dis- erection filter plant the the 
250,000 and the other, and estimate from before ARTMENT 
contracting elsewhere. 


1,000,000 
gallons capacity 


CITY WORKS, 


The illus- 
trates how our PUBLIC WORKS, 


system for pump- 


New York. N.Y 
ing through filter 
roughly washed direct into dis- 
Roeske’s Standard Filter Plant for Water Works. 143 Nassau St., (Potter Building) New York. 


JOHN THOMSON, 


LOVEORAFT 


q 


ENGINEERING 


60,000 
WATER METERS 


MADE AND SOLD DATE 


National Meter 


SOLE MANUFACTURERS 


WATER 


November, JOHN KELLEY Presiden 


AGENTS) 
CRANE BROS. CO., Kansas City, Omaha, Neb.; Los Angeles, Cal.; San Diego, Cal, 


q 
ited 
for 
for 
flo. 
and 
| 
his 
led 
ve. 
as 


ENGINEERING NEWS 


WHITTIER MACHINE COMPANY EDDY 


SUCCESSORS THE 


Boston Machine M’f’g Co., 


Manufacturers the original 


COFFIN VALVE 


WATER, GAS 


Fire Hydrants, 


POST and LOWRY. 
Check and Foot Valves, 


SLUICE GATES, 


SPECIAL CASTINGS for SETTING FIRE 
SO THEY WILL NOT FREEZE. 


As water in hydrant laterals is constant 
No Dead Ends ly changing aud keeps pure and 
wholesome. 


Practicable™™#* "5 to hydrant. No obstruction to 


flow of water in mains. 
The specials are coated iron castings, w hich 
can beused with any make hydrant main, 
and are manufactured 


BASSETT BROS., 298 Main St., Buffalo, 


Send for price list. 


IRON and STEEL BOILERS, TANK WORK. FOR WATER WORKS 


Works: Cranite. Cor. First St. TANKS AND STEAM BOILERS 


and all kinds of Service Supply. 


STEEL IRON, CONTRACTED FOR THE 
THACHER BREYMANN, SuccessorstoALFRED WEBB CO. 


Submarine Engineers Divers. 
Lene kinds where divers are required. Recovering E. H O D G E foo > Oo e 


sub Pipes Specialty TANKS, 
Office: Room King’s Block, Toledo, Ohio, 


The Cockburn Barrow Machine Co. TABLISHED 


BOSTON OFFICE; Room Mason Building. 
MANUFACTURERS 


Manufacturers HODGKINS CLARKE, 

Rose St.. New York Construction Gas Works, Electric Lighting, 
and sewerage Cities and Towns. Also, general Railroad Engineering 
moprove eime 


and Construction. Specifications and Estimates 


New York Office,34} Pine Street. Chicago Office, 718 Opera House Block, 


NEW CONCRETE MIXER Norfolk, Va., Office Main St. Converse, Payson Me. Kuhn. Gen. Mang’r. 
DEAD OIL COAL TAR. 

OC | process approved and accepted by U. PAID uP CAPITAL 500 000. 
Orders solicited. 


MANAGERS OFFICE, ENGLISH BLOCK, PITTSBURG 


THE LEHICH VALLEY 


will renew allthe popular magazines same rates beretofore 


Atlantic Monthly. $3.25; Century Magazine, $355: Harpers Weekly and Bazaar 
ecember. Subscribers ENGINEERING NEws order for any friends they choose, and 
Co: ONGRESS ST. BOSTON. long. Direct Rail and Water Communication. any addrese. 


ENGINEERING NEWs PUBLISHING Co., Tribune Building, New York. 


General BRELL. Engineer and St Superintendent, F. C. PRINDLE, CE. Am. Soc. ©. Inst. C. 


ECONOMIC THEORY THE 


CAROLINA OIL AND CREOSOTE Wilmington, 


Piling, Telegraph Poles, Fence Posts; Bridge and Trestle Timbers, Railroad Ties 
Location Railway Underground Conduits, Dry Docks, Breakwaters, Jetties, Pav Blocks, 


and Creosoted Lumber every 
This Company manufactures its own works the refined Creosote Oil employed treating piles, protection from de- 
Price, $5.00. struction the teredo and other marine insects, and for the preservation timber for all purposes 
The location, the great pine region the South where timber abundant and the best description for creosoting, tide 
water, with direct rail and water communication with all points, together with its extensive plant equipped with four large 
ENGINEERING NEWS PUB creosoting cylinders, enable this Company execute large orders low rates with facility and despatch. 
TribuneBuilding, New York 


Correspondence solicited, and inspection both the manufacture the oil and treatment the timber, during execution 
orders invited. 


Reference is made to the following, being a few of 
those who bave used our timber since 1879: 
U.S. A., Gen. McFarland, A 
Costa Rica, National Storage Cc., New York, 
York Office, 160 Water 


moat Docks, New York, Bay 


on, Grand R., Lehigh Vall 
Timber Creosoted our improved process. Creosoted Piles and Railroad Ties furnished Philadelphia, 
GEO, VALENTINE, Manager. Brooklyn Bridge, York, 


P. Boller. O. E., New York. 
Introduced in 1838, and up to 1886 DEAD OIL OF COAL TAR is the only k roduct th prese LOCK r rson, Hayti 
timber for all Approved by the ‘Committee on the of Timber” of yp Hill, 
=m since 188, and is to-day only krown produc a successfully withstood eger marine. 
other ‘asects prevented decay and added strength to timber. and | Op. 


7 | 
‘gre 


hich 


ain, 
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TROY. 


Double and Single Gate, 
outside and inside 
Indicator, for Gas, Water, 
Steam and Oil. Check Valves, 


drants. 


HYDRANTS. 


CIRCULAR 


PATENT 


DOUBLE GATE VALVES 
STEAM, WATER, GAS, 


ETC., ETC.. ETC. 


ALBANY STREET, 
BOSTON, MASS. 


JAMES FLOWER BROS. 


30, 32, and Brush Street, Detroit, 
MANUFACTURERS JAMES 


NOISELESS CHECK PUMP VALVE, 


Patent Loose Disc Stop 


For Steam, Water Gas. Also, AMES PATENT 
ANTI-FREEZING FIRE YDRANT with Loose Frost and 
Patent Positive Waste. Also, 

Aug. 12, 1882. 


UPLEX VALVE FIRE HYDRANT, 


can attach said valveto any 
common fire 


Send for Circulars. 


Galvaniz or 


McLean, Mfr. 


KENNEDY, 


Cliff St., 


NEW YORK. 


Send for Cata- 
logue. 


Civil and Hydraulic Engineer, 


Lopez Cotilla, MEXICO 
Late Chief Engr. r. Providence, R. L., Water. Works 
Central Fails, 


ain line, Mex. Ry. 
Track “ “Cuadalajara Div. hex. Cent. Ry. 


MEXICA ENCE. 

Special attention paid the introdu: tion Ameri- 

Investigations and reports made for 

investments in mines, ete., 
property examined. 


THE CELEBRATED WOOTON DESKS. 


With Revolving Cases the Ends 
Made twenty-five different styles 
Tops, Flat Tops, all with these 
cases. 
Everybody Delighted with Them. 
The Wooton Desk Co.. Richmond, 
Indiana, 


C.E. 


SANCHEZ GRISW 


Consulting Engineers, 
247 Calle Reconquista 247 (Antigua,) 
BUENOS AIRES, ARGENTINE 

Inspect.and report upon properties grants 
offered for 


Am. C. E, Assoc, M. Inst. CE.) 
ONSULTING 


ifications and p way aD 
idighway of Iron and also tor Combination 


ridges. of the Western A ofthe Phent 
Beidae and ranch Office of the Iron Co 

tations made on ironwork for buildings. Correspon 


118 Sixth Street Kansas 


VALVES, 


Foot Valves, Yard and WITHOUT INDEPENDENT VALVE 


NON-CORROSIVE WORKING PARTS 


KILBY STREET, BOSTON, MASS 


ALE work GUARANTE3EED 
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VALVE MFG. 


938 954 River St., Vail Ave., 


VALVE MFG.CO 


MANUFACTURERS 
STEAM. GAS AND WATER 


FIRE HYDRANTS 


All Valves and Hydrants furnished with BABBIT 
METAL SEATS and 


GENERAL OFFICE AND 
Indian Orchard, Mass. 


TREASURER’S OFFICE: 


THE BEAUMONT FIRE 


Is simvle, durable, frost-proof, inexpensive and inefficiency unapproachable 
he valves are of the b=st gun metal. [thas a very superior positive waste 
valve. hydrants are tested to 200 Ibe. drauiic pressure. 
t wil! detiver a fire s ream of larger volume and greater force than any 
otber most valuable feature in grsvity systems 
has now been use four yeirs and hes beeu adopted Govern- 
ment, Saves of ‘liinois end others. 
Recommended by National Association of Fire Engineers, 185,! 
Kxatract from appendix to report on hydrant tests, by Selim H. Peabody 
Ph.D., LL. D., Regent, University of illinois. 


BEAUMONT, Friction loss per cent. 
comp. 


nozzle, feet hose. 
Send for Full Report, 


RICHARD BEAUMONT, 
KANKAKEE, ILL. _Manufacturer 


GALVIN 


BRASS IRON 


MANUFACTURERS 


Conical Wedge Gate Hydrant. 


VALVES 
FOR WATER, STEAM GAS AND OIL. 


Branch Office, & 154 Lake St., Chicago, Ill. 
Send for Circulars. 


SELF WINDING CLOCKS 


REQUIRE 


ATTENTION BUT ONCE YEAR. 


ARE THE 


Most Accurate Timekeepers the World. 


NEW YORK CENTRAL HUDSON RIVER 
Dear Sirs:—Replying would say that the large Selfwinding 
March tor our Incoming Passenger Station has never wind, and 
satisfactory. 

The Regulator placed this office has equally 

CORRESPONDENCE SOLICITED. 


AMERICAN SUPPLY CO..LTD. 


DEY STREET, NEW YORK. 


SUMNER GOODWIN, 


MANUFACTURERS AND JOBBERS OF 


IRON PIPE, 
Steam, Gas Plumbing Materials 


Water Works Supplies Specialty. 


— 4 
ion to 4 
de- 
Gen. 
bila, 


XIV ENGINEERING 


Engineers, Iron Founders,and Machinists, 
400 Chestnut St., PHILADELPHIA, PA. 


GAS AND WATER 


Foundries and Works: 


PIPE 
MILLVILLE, FLORENCE New 


SINGLE AND DOUBLE VALVE FIRE HYDRANTS, Eddy Valves, Lamp Posts, 
GAS HOLDERS AND GAS MACHINERY. HYDRAULIC PRESSES, LIFTS, TURBINES AND WATER POWER PUMPS. 


CHEMICAL AND SUCAR HOUSE WORK 


LOAM CASTINGS, HEAVY SPECIAL MACHINERY, GENERAL CASTINGS. 
CAST-IRON PIPE CULVERTS, DRAINS lengths.) 


SAMUEL SHIPLEY, President. 

JAMES 

Treasure 
WILLIAM SEXTON, Superintendent. 


GLOUCESTER 


CAST-IRON 


SPECIALTIES OF THF DUNHAM MANUF'G CO. 
Storm Proof Freight Car Door. 


inch 


131 South Fourth St.. 


the most reliable for flange connections: made 
Baggage Car Door, Stock Car Door, Common Sense Grain Door, 


LVES 
Globe Ventilators, Servis Railway Tie Plate, Reed’s Car Replacers. 
Send for Pamphiet giving full information. 


STS; are not affected water,steam, 


gas, oil, vapors aeid solutions. 


DUNHAM MANUFACTURING and Machine 


131 Devonshire St., 
BOSTON, MASS. 


Phenix Building, WORKS 


TRAUTWINE’S POCKET BOOK. 
CAST IRON AND CAS PIPE. 
doubt has proved itself the most useful hand book 


FROM TWO FORTY-EIGHT INCHES DIAMETER. 
the language for the engineering and 
Mining Journal, Aug. 25, 1888. 


The Addyston Pipe Steel Co. 


Proprietors the Business and Works formerly operated 
CINCINNATI NEWPORT IRON PIPE CO., Cincinnati 


Joun Sons, New York. Spon, London. 


READING: PAs 


WORKS: 

Addyston, 

Newport, Ky. 

For WATER, GAS, railroad and turnpike CULVERTS and SEWERS. 

BRANCH CASTINGS all CYLINDERS. 

General MACHINE CASTINGS and FLANGE PIPE. 


New 
2867, 


FOR WATER AND CAS. 
@leo Bparial Castings of kit.is 
Office, 344 ST.. Buffalo, 


SPECIAL 


Adopted 1887 more than Towns and Cities 


BUILDER’S IRON FOUNDRY, 


AND 
AMERON 
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THE WORTHINGTON DUTY PUMPING 


HORIZONTAL, VERTICAL, BEAM. 


Highest Economy, and Workmanship; Lowest Cost 


and Attendance. 


Duty 


109,277,000 

Worthington H igh Duty OCTOBER i 106,997,000 
NOVEMBER 
Engine, New Bedford DECEMBER ........ 129,110,000 
122,996,000 
for the year 1886& 1887 FEBRUARY 

cord kept the Water- 
119,636,000 

Works office. 111,046,000 


Average for year 117,793,500 


the following pumping stations the old style Worthington Engines have been 
fitted with the High Duty Attachment 


Cochecton, (Oil Engine,) 750 Horse Power. 


THE DAVENPORT WATER December 3rd, 1888 


Henry WorTHINGTON, 145 Broadway, New York, 


Dear reply your inquiry the performance our Worthington High Duty Engine, can truly say all that can asked for 
both smoothness action and economy fuel. our Duty test the guaranteed Duty was exceeded ten per cent. and since that time there 
have been many days that higher Duty has been attained than the day the test. 

the matter handling, will say that have changed Engineers since the pump was set and neither the nor the new man 
has had any trouble whatever. conclusion desire say that since have had your pumps operation have experienced feeling safety that 
have not felt before since the employ this Company which sixteen years. 


Very Respectfully, (Signed) HOOPER, Supt. 


Worthington High Duty Pumping Engines use and under contract. 


Year. Location. Daily Capacity Gallons., Daily Capacity Gallons. 
1887 Middlesex, London, England. 21,000,000 1888 Paris Exposition, 1889. 6,000,000 
orristown, Fa. - - - - - 5, 1888 aN. i ine. - 

1888 Leavenworth, Kansas. Vertical, Beam. 6,000,000 and the original form Worthington pumping engine, over 1,600,000,000, 


fully this engine will mailed those desiring more specific information concerning 


Henry Worthington 
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Notice Sewer 


Sealed proposals will received the Benham Motor 
office the City Clerk, Columbus, 


until MONDAY, January 21, 1889, o’clock 
noon, materials and perform- 
ing the following work, wit: 

ing Sewer city. 

aceordance with the plans and spevifica- 
tions, file the office the City Civil En- 


seen the office the City Civil Engineer 
and after the first day January, 
Each must contain the names 
the parties iaterested the same, and must 
accompanied with good and sufficient 
bond the sum Forty Thousand Dollars 
tothe acceptance the City Council, 
lieu thereof bank cheek for the 
same amount security, that the bidder 


Heavy Hydraulic Engines specialty. 
bidders will enter into the work 


ESTIMATES FURNISHED APPLICATION. 
awarded him them, 


entire length said sewer approxi- 

mately 6-10 miles sizes varving 24- THE 


DUPLE 


Send for Catalogue. 


One Hundred Dollars per day for each and 
HAMILTON, OHIO. 


every day tbe work remain uncompleted 
tion and completion will be c third of the 5 
eontract price for the whole work, with 
Bids must mace upon furnished NEW YORK, LIBERTY ST. 
PHILADELPHIA, 705 ARCH ST. 


said Engineer, otherwise they will not 
considered. 

The City Council reserves the reject CROSBY ROPE CLI 
any all its The and most effective 

WIRE ROPE FASTENING 


THE WORLD. 


AMERICAN 
ST. PAUL, MINN. 


CORNER GASPEE AND FRANCIS STREETS 
PROVIDENCE. 


MANUFACTURERS OF 


Printing Presses, Elevators, Etc. 


tor BRIDGE BUILDING AND MINING WORK 


order. 


after that date. 
bond required forthe 


Notice 


Works, Albany, 24, propo- 
will received the Superintendent 


Publie Works until Tuesday, January 

1839, noon, for deepening and dredging 
Suffoik. 


Plans and specifications may HIGH PRESSURE, CONDENSING and 
seen for days prior the date ietting 
Works, Albany and Engineer’s Good 


CORLISS ENGINES 


drafts some good banking 
institution the city New Albany 
payable sight the Superintendent 


als must endorsed for Dredg- THE LANE JOHN STREET, 


ing Peconic and must addressed CINCINNATI, 


the Superintendent Public The Asphalt Paving Blocks and Tiles. 


For Streets, Sidewalks, Gutters, Railway 


JAMES SHANAHAN, 

Stations, Stables, Cellars, Breweries, 
Areas, Etc. 


Notice Limestone and Trin- 


fice the Mayor the City Tipton, Lowa, 


for the material and labor nevessary for the WGT.14 LBs. 


stone any other durable pavement. 

construction complete system water- these blocks and tiles were laid Washington. Baltimore. Philadelphia, Camden, 
the ft. inch, 680 inch, and ft. Licenses under fifteen patents for processes and machinery and exceptional facilities 


for the purchase Trinidad used making these blocks and granted 


STEAM OUTFITS 


Gate Boxes,one deep well Pump- Building, Mass. 
Engine,one Duplex Fire Pump,one Tubu- 
lar Boiler, one Boiler Pump and Boiler 
House with ground,Reservoir, Water Griswold Sanchez 
Tower and all the necessary specials and con- 
and everytbing put complete. 
For further information address 
52-3t LANGHAM, ENGINE 
Tipton, Ia,, Dee. 20, 1888. ERS CONTRACTORS, 
Wanted. Calle Florida, Buenos Aires, Argentine Repb. 
engineer, good solicitor and business 
engine builders and salary ELEC TRICAL AND CABLE TRAMWAYS. 
Address “SOLICITOR,” Engineering 


Undertake the patented devices, tramway and railway 
class draftsman, machinery rolling stock, etc. into the River Plate District. 


experience bridges and iron buildings, 


and designing) open for en- Argentine Republic, Uraguay, solicit correspondence 
Address R., News. 


offer unquestionable United States and home references. 


With without Automatic Governor Reversing Gear for Running Dynamos, 


Notice Contractors. 


Sealed rroposals for the constructien 
Wharves, dredging Docks, and building 
Warehouses atthe Terminus the Chowan 
foik Harbor, Va.,are invited, and 
1889, the American Construction Co. 

There will about 2,800 lineal 
Wharves; Dredging, yards, for 
6,000 Piles driven, and six Ware- 
Louses, covering about square feet. 

Plans specifications may seen 
General Offices the Company, 100 
Street, Nerfolk, Va. 

The right reject any all bids 
served. 

SERPELL, Gen. M’gr and Chief 


52-3 


Notice Railway 


Sealed tenders for the construction the 
lineof the Brantford, Waterloo Lake 
Ry. between Brantford and Waterford, dis- 
about seventeen miles, wil! 
secured the undersigned until noon 
the 22nd day January, 

Tenders marked “Tenders for the 

Plans and specifications can seen and 
other information obtained the office 
the Brantford. 

Tenders may for who'e work exclusive 
and and fastenings. The lowest 
any tender not necessarily 

GEO. WILKES, 

Dee. 


52-3t 


Civil Engineer personally 

weil the Manager Engineer- 
ing News,proposes make business trip 
Mexicoin January and would undertake 
transact other business for such parties 
may prefer secure his services rather than 
make the journey themselves. Communi- 


Engineering News,up January 
15th latest. 


railroad 


office. Thorough 
round houses, shops, yards, etc. 
education and former 
bridge works, Refer recent employers. 


Position En- 
gineer location construction have 
had years experience; would prefer main- 
tenance way;have charge this pur 
work for the last years. 
AQ. St 

BACK NUMBERS WANTED. 


cents copy for No. 41, 


Wanted—A young man un- 

bridge practice. Experience shop 


News. 51-4t 


DONATO CUOZZO, Contractor. 


Laborers any part the 
United States, and work superintended. 


Sale.-All the instruments 


and business Civil Engineer and 
Surveyor growing town south- 
eastern Business has been 
established eight years. For farther partic- 
ulars L., BOX 214, Taunton, 
Mass. 


Wanted.—Position wanted 


Experienced structural 
iron and work and 
designing); also machinery. Apply BOX 75, 


Civil Engineer 


New York and other cities and first 
ment. Address care Engineéring 


SALE,—A Hobby transit, and 
good order. Apply EDW. 
CODWISE, Kingston 50-3t 


last week person unknown us. 
Wil' the owner claim them and oblige 
ENGINEERING NEWS PUBLISHING CO. 


FOR SALE first class dipper dredge 
scows, terms particulars 
MATHEWS, 


Mic 
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Holly Manufacturing Co. 


Broadway, New York City. Boston, Mass. Home Insurance Building, LaSalle St., Chicago 


oF 


THE GASKILL HIGH DUTY PUMPING ENGINE. 


The highest duty Moderate cost; Low piston speed; Simplicity design; Ease management; Best distri- 
bution; Best ump action; Uniform stroke, tability every conceivable service, Highest accredited performance 
well known experts. 

Although this engine has been before the public for only five years, about one hundred have been sold 


ranging from 1,500,000 20,000,000 Gallons daily, 
this type engine sold over 400,000,000 Callons. 


hawe been made follows: 


1883 Saratoga, 106,838,000 Chas. Porter, E., New York City. 
1884 Omaha, Neb. 102,000,000 Cook, E., Toledo, 
1884 Columbus, 10,000,000 115,400,000 Mendenhall, E., Washington, 
1886 Hyde Park, 12,000,000 110,600,000 Chas. Hermany, E., Louisville, Ky. 
1886 Kalamazoo, Mich. 102,728,884 Jno. Hill, E., Cincinnati, 
1887 Lima, 3,000,000 110,482,946 Cook, E., Toledo, 
1887 Erie, Pa. 122,442,491 Scheffler, E., Erie, Pa. 

1887 Chicago, 12,000,000 102,000,000 Coon, E., Burdett, 

Jas. Warrington,M. E., Chicago, 


1887 Phila., Pa. 20,000,000 125.022,730 John Codman, E., Phila., Pa. 


The Holly Manutacturing prepared coutract tor horizontal vertical pumping engines, any desired capacity guaranteeing the highe 
duty with moderate steam pressure. Pamphlet mailed application. 


VOLKER FELTHOUSEN MFC. 


WATER 

MACHINERY 
SPECIALTY, 


Preparation. (4th Biennial No,) 


DUPLEX 
STEAM 
PUMPS, 


Annual Number. 


Engineering News Manual American Water-Works 
FOR 1888. 


System America. 


One Volume. 400 Pages. Price, per Copy. 


Containing Detailed Statements the Condition every Water-Works 


wn 


t 
) 
Or 
t 
s. 


(COPYRIGHTED. 
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THE HYATT PURE 


CAUTION. 


our various forms of_mecnanical construction 
the 


229,744 293,748 362,839 
293,749 362,840 
362,841 
362,966 
272,442 293,883 364,933 
273,539 322,102 364,934 
322,103 364,935 
273,541 322,104 364,936 
273,542 326,221 366,169 
273,543 366,170 
366,171 
283,490 350,680 366,726 
354,143 369,288 
293,741 354,864 369,289 
293,742 369,716 
357,150 369,718 
293,745 358,040 370,016 
293,746 359,258 
293,747 


All unauthorized makers and purchasers filters these 


Patents are liable damages this company. 


decree has been obtained 


against Johnson, representing the Continental Filter Co., manufacturing 


Roeske are 


now 
parties. vis.; The Nation Co.”, New York, 


United prosecuting the 
Deutsch, Albert Leeds 


and others. 


All trespassers will pursued the extent the law, without compromise 


sufferance. 


DURHAM 


eonstruction. 


Government Proposals. 


Office, Cincinnati, November 28, 1888. 
Sealed proposals, in for furnishing 
material and constructing a dam across the 
Monongahela River, three miles above Greens- 
boro, Pa., will be received at this office unti: 
noon, local time, on TUESDAY, the 8th day of 
and then All informa- 
tion furnished The attention 
of bidders is invited to the Acts of Congress 
approved February 26, 1885, and February 23, 
WM. MERRILL, Lieut, Col. Engi- 
neers. St 


Nov. 24, Sealed proposals du- 
pa furnishing materials and construct- 
ng a crib work dike, ballasted with stone, in 
the Allegheny River mouth Red Bank 
Creek, 634 miles above Pittsburg, will be re- 
ceived at this office until noon, local time, on 
the 8th day January, 1889. All 
information will be furnished on application. 
The attention bidders invited the Acts 
of Congress saerees Feb. 26, 1885, and Feb. 23, 
1887, prohibitihg the importation alien labor. 
WM. MERRILL, Lieut. Col. Engineers. 


50-3t 


SYSTEM HOUSE 
Rights for more than one-half the United States have been sold. 


Attention called Philadelphia, Washington, Baltimore, Pittsburgh, Buffalo, Cincinnati, 
Detroit, St. Louis, Memphis, Louisville, Atlanta and Portland, Ore., still unsold. 
promising large returns from the organization Companies control large territory. 
The Durham System now thoroughly established the public mind the only perfect method drainage 
has been introduced Territories. Descriptive pamphlet and terms sent request. 


DURHAM HOUSE DRAINAGE 158 160 W.27 


Company controlled Members the American Society Civil Engineers. 


Correction. 
Railroad Contractors. 


Strike out word ties” Brantford rail- 
way advertisement. HAWKINS, 


(The above was received too late for cor- 
rection advertisement, News.) 


PROPOSALS FOR DREDGING AND 

moving Ledge. United States Engineer 
Office, Portland, Me. 13, 1888.—Sealed 
proposalsin triplicate for dredgingand re- 
moving ledge York Harbor, Maine, will 
received this office, No. 537 Congress Street 
until Thursday, January 10, 1889,and 
then opened. Attention invited Acts 
Congress approved February 26, and 
1887, vol. page vol. 24, 


page 414, Statutes Large. necessary in- 


furnished JARED SMITH, 
Lieut.-Col.,Corps Engineers, Army. 


WATER SYSTEM. 


The Scott Legacy Premium and Medal 
was awarded this Company for The 
adaptability their system the Purifica- 
tion Water Supplies Cities,” 
the Franklin Institute. 


The Largest City Supplies Purified. 


COAGULATION. AERATION, FILTRATION, 


are the pioneers rapid and perfect chemico-mechanical water puri- 
fication and maintain supremacy spite illicit imitators who brazenly 
pirate our property, copying our processes and mechanical devices, 
attempting evade our patents, adopting and advertising advantageous, 
features which have superseded improvements—Surface washing 
particular. 


Our System has been adopted different cities 
and towns, and thousands manufacturers 
and private consumers. 


BALDWIN, 
and Cortlandt New York City. 


Unblushing fabrications of “success,’’ and “superseding,’’ &c., circulated in 
this line, the AUTHENTICATED FACTS, for the benefit any 
party who may feel concerned write the Hyatt Pure Water CO. 


Notice 


Sealed proposals will received the of- 
fice the undersigned, Pennsylvania Com- 
pany’s building,Penn 10th Street, 
Pittsburgh, Pa., until Saturday, 26thJanuary, 
1889 for the grading, foundations, masonry, 
and bridge superstructure the Ohio Con- 
necting Railway, between Nimick Station 
the Ry. and Wood’s Run 

The length the line two and one- 
fourth miles, and embraces the following 
work: 

5,000 cu. yds. Earth Excavation. 

Loose Rock Excavation. 

30,000 Solid Rock. 

19,700 Exeavation Foundation, dr. 

lage Foundations. 

208,000 feet Timber foundation plat- 

forms. 

5,000 lin. ft. Foundation Piles, 

3,400 cu. yds. Abutment Masonry. 

11,100 Pier Masonry. 
850 Masonry Viaduct Pedestals. 
680 lin. wooden trestle work. 
360 pile trestle work. 
Spans pin-connected iron deck bridge. 
121' each. 
bridge, 
Spans pin-connected iron deck bridge 
each. 
pin-connected iron through bridge 


RAINACE. 


iron through 


Spans pin connected iron deck bridge 
654 lin. plate girder viaduct al- 
ternate spans and ft. 
270 lin. ft. iron plate girder 
ft. 
lin. ft. iron plate girder viaduct one 
span. 
wooden Howe truss through 
bridge ft. long. 


The Continuous 
BY M. A. HOWE, C, E. 


Professor of Civil Eogineering Rose Polytechnic 
Institute. 


Price $2.00. 


Prof. DuBots, Sheffield Scienti- 
fic School, Yale College, treatises Prof. 
Nov. 26. 


little the continuous girder. have ready for examination this 


gone over with great deai interest and 
consider that you have completely solved the 
general case variable moment inertia, any 
uumber spans any lengths and any differ- 
ence level supports. Your general for 
mula easily reduces any special case and 


your discussion the Sabula Draw showing 


the difference made taking moments in- 
ertia variable, especially interesting. 
the most practical and thorough well 
most condensed and complete discussion the 
continuous girder have ever seen. For all 
practical purposes swing draws, think 
you have said the last word.” 


The right reserved reject any all 
bids. 


BECKER 
Chief Engineer, Ohio Railway. 


Office Chief Engineer. Pittsburgh, Pa. 
zith Dec., 1888. 


Wanted complete volume 


Engineering News for 1883, bound 
unbound. Address with price asked, this 
office. 


4 “a . 
NEW FIELD FOR 
; — = == = - 
£ 


ENGINEERING NEWS 


Electrical Power. 
MOTORS 


Electrical Railways, Tramways and Stationary Power. 
THOMSON-HOUSTON ELECTRIC 


620 Atlantic Ave., BOSTON, MASS. 


148 Michigan Ave., CHICACO, ILL. 


Government Proposals. 
PROPOSALS DREDGING.—United 

States Engineer Office, Portland, Maine, 
Devember 13, Sealed proposals tripli- 
eate for dredging Harbor Back Cove, 
Portland Harbor, Maine, will received 
this Office, No. 537 Congress Street, until 
THURSDAY January 10, 1889 and then 
opened. Attention invited Acts Con- 
gress approved 26, 188 and Febru- 
ary 23, 1887., vol. 23, page 332, and 24, page 
414, Statutes Large. All 
mation furnished application JARED 


SMITH, Lieut. Col., Corps Eugineers, 
Army. 


YROPOSALS 

States Engineer Office, Portland, Maine, 
for dredging Moose-a- bee Bar, Maine, will 
received this Office. No, 537 Congress Street, 
Acts Congress approved February 26, 1885, 
and February 23, 1887, vol. 23, page 332, and 
24, page 414, Statutes Large. neces- 
sary information furnished application 
JARED SMITH, Lieut. Col., Corps. 


FOR DREDGING.—United 
States Engineer Office, Me., 
Dec. 13, 1888. Sealed proposals triplicate 
for dredging Channel, Maine, will 
received this Office No. 537 Congress 
10, 1889, and then opened. Attention in- 
vited Acts Congress approved 
26, 1885, and February 23, 1887, vol. 23, page 332 
and vol. 24, page 414 Statutes 
necessary intormation furnished appl ica- 
tion JARED SMITH, Lieut. Col., Corps 
Engineers, U.8 Army. 51-3t 


PROPOSALS DREDGING.—United 

States Engineer Office, Portland, Maine, 
Dee, 13, 1888, Sealed proposals triplicate 
for dredging Narragaugus River, Maine, 
will this Office, No.537 Congress 
Street, until3 THURSDAY Janvary 
10, 1889, and then opened. Attention in- 
vited Acts Congress approved February 
26, 1885, and February 23, 1877, vol. 23. page 332, 
and page 414, Statutes Large. All 
information furnished applica- 
tion JARED SMITH, Lieut. Col., Corps 
Engineers, Army. 51-3t 


Thomson-Houston Double Motor Truck 


Government Proposals. 


States Engineer Office, Maine, 
Dee. 13, Sealed proposals triplicate 
for dredging in Bellamy River, New Hamp- 
shire, will be received at this Office, No. 537 
January 10, 1889, and then opened. Attention 
invited Acts Congress approved Feb 
ruary 26, 1885, and February 23, 1887, vol. 
332, and vol. 24, page 414, Statutes 
Pore. All necessary information furnished 
application JARED SMITH, Lieut. 
Col., Corps Engineers, 


States Engineer Office, Maine, 
Dee. 13, 1888. Sealed proposals triplicate 
for dredging Rockport Harbor. Maine, will 
received Office, No. Congress 
Street, until3 P.M. THURSDAY. January 
10, 1889, and then opened. in- 
vited Acts Congress approved Febru 
ary 26, 1885, and February 23, 23, page 
332, and vol. 24, page 414, Statutes 
All necessary information furnished ap- 
plication JARED SMITH, Lieut. Col.. 


13, 1888. Sealed proposals triplicate 
for dredging River, Maine, be- 
tween Bangor and Crosby’s Narrows will 
received this Office No.537 Congress Street, 
and then opened. Attention invited 
Acts Congress approved February 26, 1885, 
and February 23. 1887, vol, 23, page 332, and 
vol. 24, page 414, Large. neces- 
sary information furnished JARED 
SMITH, Lieut. Col., Corps 
Army, 51-3t 


YROPOSALS FOR 
States Engineer Office, Portland, Me., 
Dee. 13, 1888. Sealed proposals triplicate 
for dredging Camden Harbor, Maine, will 
received at_this Office, No. 537 Congress 
10, 1889, and then opened. Attention 
Acts Congress approved 26, 
1885 and 23, 1887, vol. 23, page 332 
and vol. 24, page 414, Statutes Large. All 
necessary information furnished JARED 
SMITH, Lieut. Corps Engineers, 
U.S. Army. 51-3t 


Government Proposals. 


ENGINEER OFFICE, WILMINGTON, 
« No. Car., November 22, 188. Sealed pro- 
posals for rubble-stone to be delivered at 
Beaufort Harbor, No. Car., will be received at 
this Office until 12, noon, on 9 January, 1889. 
All information furnished by W. H. BIXBY, 
Captain Engineers. 
ENGINEER OFFICE, WILMINGTON, 

', No. Car.. November 24, 1888, Sealed pro- 
yosals for dredging in Harlowe Creek, Inland 
Vaterway between New Berne and Beaufort, 
No. Car., will be received at this office, until 10 
A. M., on 9January, 1889. The attention of bid- 
ders is specially invited to Acts of Congress ap- 
proved 1885, February 26.an 23 February, 1887, 
volume 23 page 32, and volume 24 page 414, 
Statutes at Large. All information furnished 


ENGINEER OFFICE, WILMINGTON, 
. No. Car., November 23, 1888, Sealed pro- 
posals fordredging in the Harbor at_ George- 
town,So.Car,. will be received at this office untii 
11 A. M., 9 January, 1889. The attention of bid- 
ders specially invited Acts Congress 
approved 26 February, 188, and 23 February, 
1887, volume 23, page 32, and volume 4, page 
414, Statutes at Large. All information fur- 


ENGINEER OFFICE, WILMINGTON. 
No. Sealed proposals for bituminous 
coal delivered the Cape Fear River, 
below Wilmington, No. Car., will be received at 


All information furnished BIXBY, 
Capt. Engineers. 


ENGINEER OFFICE, WILMINGTON, 
No.Car., Sealed for dredging 
Bogue Sound, Inland Waterway between Beau- 
fort Harbor and New River,No.Car.,will be re- 


ceived at this office until 10 A. M.,on 9 January, | 


1889. The attention of bidders is invited to Acts 
Congress approved February Feb- 
ruary 23, 1887, volume 23, page 332, and volume 
24, page 414, Statutes at Large. All information 
furnished by W. H. BLX BY, Capt. of Engineer 
5O-3t 


ENGINEER OFFICE, WILMINGTON, 

No. Car., Sealed for dredging 
New River, N. C., will be received at this office 
bidders 
approved February 26, February 
1887, volume 23, pase volume 24, page 
at rge. All information fur- 


anuary,1889. The attention of 
ially invited to Acts of Congress 


BY, Capt. Engineers. 


bal 


Government Proposals. 


ENGINEER OFFICE, WILMINGTON 
. No. Car., Nov. 28, 188%, Sealed proposals for 
dredging in Beaufort Harbor, No. Car., will be 
received at this office until 10. M.,on9 January 
1889. The attention of bidders is specially inv ited 
and 23 February, 1887, volume 23, page #2, and 
volume 74, page 414, statutes at Large. Aj}! in- 
Engineers. 


FOR RIP-RAP GRANITE.— 

triplicate, for furnishing and placing Rip-rap 
Mass., and the Eastern 
Stonington, Conn., will received this 
office until noon, THURSDAY, 
the 17th day of January, 1889, and then 
opened. The attention invited 
to the Acts of Congress approved February 
26, 1885, and February 23, 1887, vol. 23, page 332, 
and vol, 24, page 414, Statutes at Large. The 
United States reserves the right any 
all and waive any informali- 
ties. furnished applica- 
neers. 51-4t 


YROPOSALS FOR DREDGING.—Sealed pro- 
posals in duplicate for dredging in Og- 
densburg Y., wili received 
tnis Office until 1.30 January 15, 
1889, Attention invited the Acts Con- 
gress February 26, 1885, and Febru- 
ary 23, 1887, vol. 23. page 332 and 24, 
page 414, Statutes Large. Detailed infor 


Memphis, Tenn. Dec. 15, 1888. Sealed 
proposals tripiicate will received 
this office until noon, the 15th 
January, 1889, and then opened fer dredging 
vited Acts Congress anproved February 
and February 23, 1887, Vol. 23, page 332 
and 24, page 414, Statutes 
necessary information furnished WM. 
KOSSELL, Captain Engineers. 51-4t 


engineer; with 

ten years’ experience and letters 
mendation from each employer; desires po- 
sition Division Resident Construc- 
tion Charge Party Survey and Lo- 
Railway. DECIMAL,” care “Eng. 
News.” 
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ENGINEERING NEWS 


ENGINEERS AND BUILDERS 


Bridges, Roofs, Turn-Tables, Elevated Railroads, 


showing the various styles 


All work done the premises— 
from ore finished bridge. 


OCEAN PIERS and all Structures Stee! Railway Bridges, 
CAPACITY have constructed and are prepared 


Estimates and designs will fur- 


40,000 tons 
per 


DAVID REEVES, Pres. ADOLPHUS BONZANO, V-Pres. Chief Eng’rof Construction. WILLIAM 
Gas F. ANDERSON. 


FRANK DAVIS. 
ANDERSON BARR, 


ENGINEERS AND CONTRA 


ATCHAFALAYA BRIDGE, TEXAS PACIFIC RAILWAY. 
SPECIALTIES 


Pneumatic Work, Deep Foundations and Tunneling Materials, 


OONTROL THE PATENTS FOR THE AUTOMATIO DREDGE AND ANDERSON SYSTEM OF TUNNELING. 

Dredge Address, 240 1lth STREET, JERSEY 
nking Oy indor 


SHAILER, R. SCHNIGLAU. 


SHAILER SCHNIGLAU, 


ENGINEERS AND CONTRACTORS. 


DESIGNERS AND BUILDERS 0 


Bridges, Buildings and Substructures. 
PHENIX BUILDING,, 138 JACKSON ST., CHICAGO, ILL. 


DESIGNERS AND BUILDERS 
RAILROAD BRIDGES AND HEAVY WROUGHT IRON 
TURAL WORK EVERY DESCRIPTION, 
THE COLUMBIA BRIDGE COMPANY. 
ENGINEERS AND BUILDERS 
Iron and Steel Railroad and Highway Bridges, Viaducts, Roofs and Turn Tables 
Also Combination (Iron and Wood) Stone and Wire Bridges. 

OFFICE AND WORKS, STREET, DAYTON, 
Design and construct Bridges and Viaducts Wrought Iron, Steel, Combination and Wood 

FRODE ANS Also Iron Turn-Tables, Roofs and Buildings. and General Structural Iron Work 
ENGINEERS AND CONTRACTORS Toledo Office, Room Merchants’ National Bank Building 

ONT ACTORS Office, 328 Chestnut Street; Room 35. Philadelphia, Pa. 

BRIDGE BUILD 
Building, Fourth Olive Sts. SAN FRANCISCO BRIDCE COMP 
Highway and Bridges 
Screw Pile Foundation, 
Driving, Contractors for Rail- 

roads and Public Works. 
Designs and Estimates Furnished. 
Office: Market St., 


Works Grand Junction Railroad. Annual Capacity 5,000 Tons. 
The MASSILLON COMPANY, 
POTTSTOWN. PA. LIVENGOOD LIPSCOMB, 
Sub and Superstructure, 
SAN FRANCISCO, CALA. 


0. MORRISON, President. J.O. MORRISON, Secretary 
CARTTER CO., Trestle Work, Docks, 
MARINE PIERS, 
WATTS COOKE, President. FAYERWEATHER, Treasurer. President. 


| ¥ CORRES SOLICITED. 


Works PATERSON New York Office, Broadway. 


BRIDCE BUILDERS. 

CAR AND BRIDGE MATERIAL. 
THE PITTSBURGH BRIDCE CO., 


Shippers and Dealers and Exporters Hardwood 


Thirty-Sixth Street. Pittsburgh, Pa. CHICACO, ILL. 


i. 
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ENGINEERING NEWS 


STEEL 


ZENAS KING, President 
JAMES A. KING, Vice-Pres, 
HARLEY B. GIRRE Tee 


MOOR IRON 


RAILWAY BRIDGES, ROOFS 


AND IRON. 


va 403 FT. RY CO AT BSUIFALONY 
ev IRON SRIDCE CO. CLEVELAKS, 


Compression Members Manufactured Processes which Insure Entire Absence 


Construction Strains. 


WROUGHT IRON TURNTABLES 


WITH CENTRES CONICAL STEEL ROLLERS and STEEL 


Giving Greatest Safety, Economy and Durability. 


SELLER Pres. PHILADELPHIA OFFICE 
MAIN OFFICE: SELLERS, Jr. V.-Pres. 
O00) 


EDGE MOOR, NRY MORSE, 
HAMILTON 


Delaware River. 
Post Office, Wilmington, Del. 


THE IRON 


410 Walnut Street, Philadelphia. 


MANUFACTURERS 
CURVED, STRAIGHT AND HIPPED 


WROUGHT-IRON ROOF TRUSSES, BEAMS, GIRDERS AND JOISTS 


and all kinds Iron Framing used the construction Fire-Proof Buildings 
DECK BEAMS, CHANNEL, ANGLE AND BARS 
Ourved Template. largely used the construction Iron Vessels. 


PATENT WROUGHT-IRON COLUMNS, WELDLESS EYE BARS, 


And all shapes used for Top and Bottom Chords Posts, Tie-Rods, Bridges 


Street Rails. Rail Joints and Chairs. Refined Bar 
Shafting, and Every Variety Shape Made Order. 


Plans and furnished. Address DAVID REEVES President 


PENN BRIDGE COMPANY, 


BEAVER FALLS, PA., 


Contractors and Manufacturers 


TRUSS AND SUSPENSION BRIDGES, STRUCTURAL IRON 


HARRIS, Southwestern Agent, Merchants Exchange, Dailas, Texas. 


NEW YORK STONE CONTRACTING COMPANY. 
John Goodridge, President. 
ADDRESS 113 EAST 25th STREET, NEW YORK 


Arches, 


Abutments, 


BUILT WITH BETON. 


RECONSTRUCTION OLD WORK ASPECIALTY, Estimates 


MEG. 


AND COMBINATION BRIDGES 


ROOFS, TURNTABLES, GIRDERS, WELDLESS EYE AND STRUCTURAL IRON WORK. 


A. H. PORTER, EFudineet 
KING, 


UNION COMPANY. 


MACDONALD. MAURICE. GEO. FIELD. 


Constructors Iron and Bridges, Viaducts, Roofs, Elevated Railroads 
Marine Piers, 
Works: Athens, Pa. 


Designs and Estimates 
UNION BRIDGE CO.. 


EDMUND 


Works: 
Capaeity 15,000 tonsa. 


BRIDGE IRON WORKS, 


LEAVENWORTH, KAN. 


PROPRIETOR, 
AND BUILDERS 
Wrought Tron, Steel, Howe Trusa 
and Combination Bridges, Turn 


Tables, Draw Spans, Roof Trusses, 
Foundations, 


4 


ROBINSON, 
Artesian Wells. Foundation Soundings, 


FOR BRIDGES AND HEAVY BUILDINGS. 


Robinson’s Patent Caisson 


‘OR DEEP and References: Chief Engineers, 
Cities Philadelphia and Boston. Address, 


2300 Market Street, Philadeiphia, Pa. 


IRON 


OHIO 


MANUFAOCTU BERS OF 


PITTSBURGH TESTING LABORATORY 


HUNT CLAPP, 
96 Fitth Avenue, Pittsburgh, Penna. 


Engineers Chemists 


for BRIDGES and other 


CHEMICAL ANALYSES and PHYSICAL 
kinds, Agents for 


Tinius Olsen Testing Machines 


J q 
4 j 
j 
tor, 


ENGINEERING 


SANFORD BOSS. 


ROSS SANFORD, 


JONTRACTORS FOR DREDGING AND 
BOR IMPROVEMENTS. 


Fuller Building, Jersey City. 


South Gay Baltimore, 
York Ave, 


1420 New 


MORRIS CUMMINGS DREDGING COMPANY, 
Office Duane St. New 


Manufacturers 
for Dredging Canals and Ditches 


DEADSTROKE 
Power Hammers. 


IMPROVED 
250 


CONSTRUCTION 
OVER 600 USE. SEVEN SIZES. 


lar Over 600in Use, 


Prices Reduced, March 1st, 1883, Send for 


DIENELT EISENHARDT, 
1306 Howard PHILADELPHIA. 


“The Best Foun Pen.” 
M. Leaaw. Pier., N. ¥. C. & H. 


“Try itand you will use 
Gro. F. Pentecost, D. D., Brooklyn, N. Y. 


“It writes freely and never 
BENJAMIN NorRTHROP, N. Y. Mail and Express. 


Money refunded not satisfactory. 
Send for 


FRANK HARTFORD, 
Consulting Engineer, 


For Hydraulic and Sanitary Works. 
Plans, estimates and pre- 
pared. Work superintended. 


CITY HALL, MEMPHIS, TENN. 


VAN AUKEN MEAD, 
Civil and Mining Engineers, 


100 OPERA HOUSE, DENVER, COL. 


Surve 


made for Railroads, Irrigating Systems, 
Water Supply, Sewerage and Development of Water 
Powers. esigns and Estimates made and OConstruc- 
tion superintended. Examine and Report on Railroad 
and Mining Properties and Projects, and Irrigating 
Schemes. 


H.M. 
Mining Engineer and 


Examination and Devel- 
opment Coal and properties,and Min- 
ing Methods applicable also 
advises purchase Mining Machinery. 

Interviews appointed New 
nent Pa, 


Raiph Osgood, Pres. James V-Pres. 
Howe Sec’y Treas. 
MANUFACTURERS 


REDGES, 


MACHINES, 


COMBINATION DREDGE, 


Union Dredging Co. 


CONTRACTORS FOR 


River Harbor Improvements, 


PINE STREET. 
NEW YORK. 


STEAM PILE HAMMER, 


The most effectiveand 
economical 


PILE DRIVING 


ted, Simple De- 
sign, Easily Opera- 
ted,not liable get 
out Messrs 


Pike Son, Cambridge 
say, 


our 
Stoney Brook were 
able drive eight 
inch plank depth 
sand with your Pile 

Hammer, and 
convinced that 


apparatus that 
and 
well.” 


and 

St., Detroit, Mich 


HOISTING ENGINES. 


Of any Power and 
Style, SINGLE AND 
DOUBLE CYLIN. 
Dt, with improved 
patent friction drums 
especially adapted ror 
bridge building, dock 
building, pile driving, 
coal hoisting. quar- 
ries, mires etc. Any 
amount of references 
given. 

MUNDY, 

Newark, 
Send for catalogue. 

This natent has been 
sustain<d 
courts in N. Y. & N.J. 


You will make Mistake 


gate the merits these 
before buy- 
ing any kind Water 
Column. Their cost above 
what necessity requires, 
small, and they reduce 
the danger damage from 
both low and high water 
make atten- 
dants more careful, and 
short, offer protection 
which cannot found 
any other 

Cuarantee 
them give 
tion, SEND for 
trated Price List, 


Reliance Co., 
127 


STANDARD GRAVEL AND HARD PAN 


MANUFACTURED 


whom may concern: 


EXCAVATOR, 


EXCLUSIVELY 


BOSTON. 


displaced ONE QUARTER 
LESS EXPENSE than any 
other machine. 


hereby certify that have used the Otis patent. improved Steam Excavators the 


twenty years, all 


vated and put into cars five million yards under one contract 


inds earth excavation, and believe the best excava- 
tor use, and the only one that will work hard materiai. 


have exca- 


making land Boston; 


with two these machines loaded from seventy eighty thousand yards per mont 


PILE DRIVING MACHINERY. 


CASCRAIN’S PATENT PILE CAPS. 


Hammers. 


the blows, 


down 
When the pile 
driven, the short 


chains either side 
the hammer are 
means rins, and 
both hammer and 
sre hoisted 
and secured for 
another operation. 


the operation pile driving fre- 
quently happens that the piles are either 
split broomed their tops the con- 
cussion the hammer. 
difficulty, recourse pile bands. The 
expense taking off these say 
nothing broken ones and the consequent 
delays, were such that became necessary 
adopt cap that would prevent 
the head the pile from splitting broom- 
ing, the same time the 
the blow given the hamm 
them the forms shown engravings 
three sizes suit our standard Drop 

Fig. shows the cap place just 
when the operation driving completed, 
and show the eap detached. 


overcome this 


make 


The jaws,engage the 
leaders, and form 
iron 
steadying the pile 
being driven. 
the hammer deseends 
strikes the timber 
cushion-block set 
the upper cavity, 
and the pile forced 


VULCAN IRON WORKS, Chicago, 


SEND FOR CATALOGUE. 


POUND MANUFACTURING CO. 


LOCKPORT, NEW YORK. 


Steam 


STEAM 


The Best the World. 


Estimates Furnished 


Derrick 


NEWS 


THE LIST SALES THE 


WESTINGHOUSE ENGINES, 


COMPOUND, STANDARD AND JUNIOR, 
Month October, 1888, 


too long publish Advertisement. Orders were received eighteen working days, the five heaviest days yielding respectively, 


16, 11, 10, and ENGINES 


TOTAL, EIGHTY-SIX ENGINES, 3310H.P. 


Sales for August, September and October were over 200 all types, aggregating nearly 


HORSE POWER 


Note connection with the above exhibit, that our current advertising expenses for 1888 are about one-half that any preceding year. 


Ir? 


WOOLMAN, 


116 FULTON STREET, 
NEW YORK 


200 page Catalogue Engineering 
ments and Drawing Materials 
tion and mention this 


Pittsburgh, Pa. 
Proprietors Homestead Steel Works, Upper and Lower Union Mills 
and Lucy Furnaces, 
Manufacturers 


Open Hearth Steel, Boiler, Ship and Tank Plates, 
Bessemer and Open Hearth Blooms, Slabs and Billets, 
Steel and Street Rails, 
All sizes Iron and Steel Beams, including the 20-inch section 
Steel, 
Channels, Angles, Flats, Tees and odd sections, 

Iron and Steel Axles, Links and Pins, 
Wrought-Iron Drawbars, Universal Mill Plates, Bar Iron, 
and all kinds 
Car, Locomotive and Machinery Forgings. 


OTTO GAS ENGINE 


CO. 


SIZES; 10, 15, LESS GAS CONSUMPTION THAN 
26, and HORSE-POWER. ANY OTHER GAS-ENGINE. 


Also linder Engines. Engines and Dynamos combined. Many new and 
The the cheapest, when actual power considered: The simplest, most re- 

ble and economical. Send for Prices and Description. 


130 Washington St., Chicago; 18 Vesey St., New York; 156 Oliver St., Boston, 
Shops: Northeast Corner 334 and Walnut Streets, Philadelphia. Pa. 


PRESSURE REGULATOR, 


Absolutely the most perfect 
vice for maintaining uni- 
form pressure from 
variably initial pres- 

sure 


STEAM, WATER CAS. 


Applicable for steam heating cars and 
buildings. Steam Pumps, Natural Gas, Ice 
Machines, Vulcanizers. Paper and Textile Manu- 
facturers SEND FOR INDICATOR CARD 
SHOWING TESTS. 


FOSTER, 
Broadway, 


New York 


FOR PIPES, BOILERS, 


fee 
goods 
ASBESTOS 
FOOT EICHTH ST. NEW YORK. 


Established 1820. 
YOUNG SONS 


Seventh St., 
PHILADELPHIA. 


Catalogues upon ap- 
plication. 


Successor to 


WHITCOMB CO., 
Manufacturer of 
SURVEYING 
aND 

Engineering 
Instruments, 


196 West Fifth 
Cincinnati, 


Repairing 
promptly done. 


! 
MANUFACTURERS 


QUEEN CO’S., 
Engineer’s 


Transits 


Tapes, Ohains. Rods, Rules 
Drawi wing Material and 


DRAWING PAPER 


List and description of our New Ostalogues sent on 
application. 


LATEST IMPROVED 


ENGINEERING, SURVEYING 
MINING INSTRUMENTS, 
MANUFACTURED BY 
HEER & 


(Successors to L. R. reer} 
192 & 194 Madison Obie I 
Write for illustra ted’ catalogue. 


Instruments carefully repaired 


GEO. CO., 


Manufacturers 


MEASURING 


Cotton, Linen Steel, 
ALL PURPOSES, 

353 Ciasson Ave. 
BROOKLYN, 


FAUTH CO. 


ENGINEERING INSTRUMENTS. 


VALUABLE 
CHRISTMAS CIFT. 
SET GENUINE 


Alteneder Instruments 


Send for New Catalogue. 


GRAPHITE 
PIPE JOINT GREASE 
for Steam Cas Pipes, 
Screws, Etc. 
Far better and cheaper than Red 


ead. 


Joseph Dixon Crucible Co. 


JERSEY 


BRIGHTLY, 


Spring Garden and Ridge Avenue 
Philade’» 


Withont size of auy 
part of our “Engineers Transit” 
we have reduceé the weight one 
half. An ordinary Transit Tele 
scope magnifies trom 10 to 12 di- 
ameters; our new Transit Tele- 
scope (length inches, shows 
ebjects erect and not inverted 

nifies % diameters 
read time on ‘a waton-dial at 963 
t. Mising Transit 


weighs 
are used by 
the U. 8. Government. which 
. sinoe October last, hag ordered 7 
Transits, Leveis, etc., and on al 
State Geologica! Surveys now in and all 
who work uirin, 
Descriptive and illustrated -y~ sent pest paid 
on application. 


SURVEYORS’ AND ENGINEERS’ 
INSTRUMENTS and SUPPLIES, 
RANDOLPH. 
Established 1853. Send for 


Engineering Surveying 


Adams 
TOLEDO, 
Virst-class work at reasonabie prices. 


BUFF BERGER, 
PROVINCE COURT, BOSTOR, 


SURVEYING, ENGINEER. 
and ASTRONOMICAL 
INSTRUMENTS. 


and Manual of ther Engincery, 4 
veyors’ Field Lnstruments etc., on application > | 


TROY. 


Civil and Surveyors’ 


Will send Pries List new 
application. 
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BEATTY SONS LIDGERWOOD CO. 


MANUFACTURER OF 
WELLAND ONTARIO. 


HOISTING ENGINES 
DREDGES, 


and BOILERS 300 Sizes. 
DERRICKS, 


Over Engines Use. 
STEAM SHOVELS, 


159 Friend Street, 


BOSTON. 
HORSE POWER HOISTERS, and STONE DERRICK IRONS. 
CENTRIFUGAL PUMPS AND OTHER PLANT FOR CONTRACTORS USE, 


EDWARD KENDALL SONS, 


The Victor 
Excavator Wrecker. 


Is the best, most powerful, quick 
est working, most durable, easicet 
andied, and cheapest. The only 
Excavator that received the highest 
premium, the gold medal, over all 

r excavators; will excavate fif 

aoe more earth of any kin 

extavator ever built. 

ir ‘at the only excavator ever built 
that can (and has dug) 34 Oyds 
rday. itis built of the’ver 

pat mi rial, and the machinery 
of the improved and modern 


Patent Friction Drums, Peverse 
Link Clutch, Single Double 
Cylinders, Single Double 
Drums, with without Boilers. 


by an builders. but en- 
ables us to build a more efficient ma- 
ehine at leas 


Send for lllustrated Catalogue and 
Testimonials 


TOLEDO, OHIO, 


Winding Engines, 
Furnace Hoists, 
Mine Hoists, 


(With without 


Mining Concentrating Works, and 
Dredging Machinery Furnished 


COPELAND 


St., Now York. 
535 Arch Street, Philadelphia. 


FROM 1-4 15,000 Ibs, WEIGHT. 
True Pattern, sound, solid, free from blow-holes 
and ualled strength. 
Stronger and more durable than forgings any 
position for any service whatever. 
CRANK SHAFTS and 30,000 GEAR WHEELS 


this steel now running prove this. 
Rockers, Piston- Heads, for Locomo- 
tives. STEEL CASTINGS every 


(LNCORPORATED.) 
Design and Build in every part of the country, Bridge Piers, Difficult Foundations, Shafts, Subaqueous Tur 


nels, eto. 
Poetsch Freezing Method Patents. 


This method, now in use in Europe, renders easy practicable under water operations hitherto impossible 
such as Subaqueous Tunnels, Deep Foundations, etc. 


MAIN OFFICE; Nassau Wall), New York 


HOISTING ENGINES, 


STHAM 


Boilers, Machine Tocis and General Mill Machinery. both new and hand 


Write fully, stating just whet you want. Over 3,600 machines, new and hand, fulls 
described, and prices our new list just issued. 


BRANCH OFFICE: 207 and 209 Centre street, New York 


HESTER STEEL CASTINGS CO. 


407 Library Phila 


LIDCERWOOD 
Boilers, 


Tank Engines and Boilers. 


StandPipes, 
Plate Iron 
Cirders, 
Corrugated Iron 
and all kinds 


Also Western Agents for 
GATES ROCK CRUSHERS, 


Atlas Engines and Boilers, 


NASSAU ST. NEW YORK, 


RAILROAD PRINTERS STATIONERS 


KEEP IN STOCK OF MOST APPROVED FORMS 


for BOOKS FOR STATION AND TRAIN 


BAGGAGE RECORD, CASH, FRT. CONDUCTORS CAR LIST. | 


MO. RETURN, DRAWING, WAGES TABLE, 
Water Street, Print, Rute ano ANY QUANTITY 


YOUR ORDERS OR CONRESPONDENCE SOLICITED. 
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RAND ROCK DRILLS 


AND AIR COMPRESSORS. 
the Machine Mined Mineral 


XXV 


THE NORWALK AIR COMPRESSOR. 


CORRECT THEORY SUPERIOR PRACTICE. 


RECOGNIZED THE HIGHEST STANDARD SKILLED ENGINEERS, AND 
Iron ore and two-thirds the Copper USED THE MOST EXPERIENCED OPERATORS. 
ore were ned with Rand Drills. 

The only machine the market which shows that differs 


AxDARD in a noteworthy degree from the ordinary constructions of twenty years ago. 
THE STAN 


CLRCULARS SENT ON APPLICATION, 


THE NORWALK IRON WORKS 


NORWALK CONN. 


THE ONLY SAFE 


HIGH EXPLOSIVE. 


Cheapest, Best and Strongest. 


Composed two ingredients shipped and 
until required for use the work, 


240,000 used Flood Rock, Hall 


Accidents its use any 
Noxious Cases, Headache, Nausea. 
Fuzes, Caps and Electric Batteries. 


POWDER 


PARK PLACE, NEW YORK. 


“Your explosive the strongest and safest had our market.” 
HENRY ABBOT, Lieut. Col. Engineers, Brig. Willets 


THE AMERICAN FORCITE POWDER LIBERTY ST., NEW YORK. 


NEW WATER BOILER, 


by the Electric Light Co’s of Lousville Colum- 
bus, dt. Pau!, Detroit, Ph \agelpbia, Jermy City, ete. 


American Rock Drilling Machinery 


Rand Drill 


PARK PLACE, 


QUARRYMEN! MINERS! 


TRY THE NEW 
No. will fire HOLES. Price 
Easy Operate, Strong. 
EXPENSIVE REPAIRS. Fire Any Make 
James Macbeth Co.,. 
Manufaetares of and Batteries. 
128 MAIDEN LANE, NEW YORK CITY. 
For sale leading Powder Companies and Dealers. 


tising in a judicious selection of newspapers is 
often contemplated persons who have not 
a clear idea as to what publications should be 
taken or the cost; they consequently find a 
difficulty carrying out the plan without 
having the cost exceed the amount contem- 
plated, Such persons well send the copy 
the advertisement and check 
amount of money to be used, to Geo. P. Row- 

ell & Co.s Newspaper Advertising Bureau, 10 


SELLING AGENTS, 


ENSICN, Rochester, N.Y. 


E. Ashoroft, 29 Mason Buliding 
Boston, Mass. 


V. MERRELL, 149 North 3rd Street 
Philadelphia, Pa. 

W. H. SMITH, 64 and 66 South Cana 
Street, Chicago, 

A. S. F-SKE, 64 Johnston Building 


Economical, Durable and Positively Safe. 


Cincinnati, Qhio 
New York, and leave the selection Exchange, 
papers ‘ahd the number insertions 


each to be determined by their experience and 


THOS B. PACKER Sheidiey Buliding 
judgment. In that way the advertiser gets 


Cit 


the best service possible for the money he ex- 
pends, and the work is promptly done, no time 
being lost in 


A 


Root 
FOR 


2 3 Locomotive <6 in in. Gruge. 


FOR SALE. 


235 locomotives, good 
as new, 
Ingersoll air compressors. 
Todd Rafferty doub. 12” 16” hoist- 
ing 
upright boilers, borse power. 
1 
100 iron logging 
gauge dump cars. 
Ib. rails, 
steam road rol ers. 
IREDELL. 
Park Place. New 


3 Steam Snove s. 
Dump Cats 36 in. Gouge. 


Bis 
2 Rend Compre. sore, Daplex. 
2 logerso | Co upres ors, Straight line. 
2% lngprsell Steam Vr lls. 
All n first cla-s ord r. 


J.C. SAXTON, Broadway. New York. 


Ingersoll Compressor 16x24, receiver, five 
drills, ete. 
Room Water-Wor' Building, 


WACNER PATENT 
Steamed Underground Filters 


Points Superiority and Reasons Why they 
are preferred all Others, 


Ist.—Their yield, as compared with driven and other wells, is, 

*he lowest practical calculation. one-half more. 

2d—They are almost absolucely free from impactation; buat, 

3d—Could, in the event obstruction took piace from any cause 

be steamed out anew for two to ten per cent. of the co t of makin 

any other style of wells good as new when once obstructed by: a 

* pactation. overflow orany other cav-e. 

4th—They are the cheapest, most satisfactory and iaost durab 

weillsin @zistence. 

6&th—They are the safest of any kind from surface tair ting. 

6th—They need have no surtave exposure ani wear. 

Tth—They yieid colder water than any others, and are a grea 

saving to brewers, distillers. etc., for cooling purposes. 

8th—For Water Works in Cities. Towns, Villages. Asylams, are 

for Paper Mills, Starch. Sugar and other Factories 
afford most complete satisfaction, yielding water + pure 

and crystal-like as can be obtained from the purest of mvaatain 

springs 

We provide cities, towns, vil asylame, factories, eve 

witb filters onty. or Water Works compiete. on terms, ar 

satisfaction, Yor further particuiars, address 


The National Water Supply Co., 
Bidg., 


ay 


SUPPLIES, 


DYN 


largest contracts, 


Locomotives, Rails, 


FOR SAL Dump Cars, Hoisters, 


Boilers, Engines, Derricks, 
Crushers, Pumps, Drills. Lot Rails 
good order. Excavator, Steam 
Lighter, Steam Excavator. 
what you want. 
MIDDLETON, 
John &t., 


Cable Railways. 
SAXTON. Contractor. 


KANSAS CITY, MO. 


VANDERBILT 


Lumber Manufacturers. 

Railroad Ties 
Bapphes gee Yellow Fine, 

AWED 


NEW YORK. 


can furnish explosive and explosive material all kinds quantities needed for the 
Send for Pamphiet, mailed 


POWDER 


Write 


Gravier St. New 
Shattanooga, Tenn 


APPARATUS. 


CHICAGO. 


ALL INTERESTED THE USE 


COMPRESSED 


NOW READY, 
CATALOCUE No. 


CLAYTON AIR COMPRESSORS, 
ROCK DRILLS, 


And General Mining Machinery. 


This Catalogne gives descrip ion 
the Patented Improvements embraced these 
| tivailed Air Compressors, together with tuble« 


MAILED FREE APPLICATION, 


Clayton Air Compressor” Works 
DEY ST., NEW YORK. 


, data 


With Year's Subscription 
Leading Papers Magazines. 
Send for List and References. 


For Mines, Tunnels, Quarries, Sewers, Grading, etc. CORD, 
3 
— 
ASS 
WAT 


NEWS 


CUMBERLAND, GREAT WESTERN FIRE CLAY COMPANY, 


MANUFACTURERS OF 


STANDARD SALT CLAZED TORONTO, JEFFERSON O., 


—MANUFACTURERS 


DOUBLE STRENCTH ror 


FIRE BRICK, ETC. 


MONTAGUE 


FIRE BRICK, 


SEWER PIPE 


ANNUAL CAPACITY 2000 CAR 


Geo. Robbins, 3rd Avenue 136th New York City, 


THE UNITED STATES FIRE CLAY 


STANDARD OHIO VITRIFIED SALT CLAZED SEWER AND WATER PIPE 


CALUMET FIRE CLAY COMPANY. 


MANUFAOTURERS 


Double Strength Culvert Pipe, Vitrified Salt Glazed Sewer Pipe, 


Chimney Tops, Chimney Linings, Brick, Fire Proofing, ete. 
CALUMET JEFFERSON CO., OHIO. 


FoR BAtT. FOR NORTH. FOR SOvuUTH & wEsT. 
KILBY STREET, BOSTON 340 ATWATER ST., DETROIT. HARRIS, 


Cooper's Specifications and Steel Ratlway Bridges, Price 
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O. M. BURKE, Pres. and Tras. 


©. E. BURKE, Vice Pres. Supt. 


LAKE SHORE 


G. B. THOMAS, Secretary. 


Manufacturers 
all Sizes. 


Branch Castings, Car and General Castings. 


ONIO. 


er for Trade P 
DENNIS LONG AND vention Waste and 


LOUISVILLE, 
KY. 


MANUFACTURE 


CAST IRON CAS and WATER PIPE, 


and Special Castings all Sizes. 


NATIONAL FOUNDRY PIPE WORKS, Limited, 


MANUFACTUR?RS OF 


FLANGE PIPE 
AND 
SPECIAL CASTINGS. 


HOARD CHILDS & OO., Pittsburg, Agents. 


JAMES McMILLAN, President W. ©..McMILLAN, Sec & Treas 
HUGH McMILLAN, "V-Pres.& Gen Map. J. W. WHITING, Superintenden: 


DETROIT PIPE FOUNDRY 


DETROIT, MICHIGAN. 
MANUFACTURERS OF 


WATER 


GAS. 


ALL SIZES FLANGE PIPE from INCHES. 


ALSO GENERAL FOUNDRY 
Office No, Newberry and McMillan Building 


New Philadelphia Pipe Works Company 


MANUFACTURERS OF ALL KINDS OF 


= 


WATER 
AND 
GAS. 


DRUMMOND, 120 New York, Eastern Sales Agent. 


CHATTANOOGA FOUNDRY AND PIPE WORKS. 


D. GILES. President; O. B. IBESTER, Vice-Pres:Jdent; M. LLEWELLYN, Secretary ‘Treasurer 


Atso CASTINGS 


ORDER. 


MANUFACTURERS AGENTS FOR 


WATER CAS-WORKS SUPPLIES. 


READING WORKS CAST-IRON. WATER, GAS AND FLANGE 


Wrought Tubes. Special PIPE, CASTINGS, Ero, 
CHA VALVE mancve CO., VALVES AND HYDRA NTS. 

Specifications for bids solicited and estimates of cost on all Engiveering Iron given. Also on the 

specialties of the ScoTr FounDRY, Heavy Machinery, Boiler and Tank W 


ROGERS. 


PLATT and STREETS, NEW 


THE OHIO PIPE COMPANY. 


MANUFACTURERS OF 


CAST IRON GAS, WATER FLANGE 


BRANCH SPECIAL CASTINGS 


Castings Specialty. 
COLUMBUS, OHIO. 
Sizes trom Three Thity Inches Diameter. 


Book for Water Companies, andi one thi 


WATER: 


Its Composition, Collection and Distribution. é 


Engineer charge Liverpool ater- 


Phila., 


Ma ufacturers o 


PORTABLE MACHINE 


For Tapping 
Reamina, Emer 


SUBJECTS TREATE 
urification of Water. 
Modern Water-works in England. 
Distribution of Water. 
Water Rents, Rates and Charges. 


e of Supply. 


Water pliances for Domestic Supplies. 
Water. Rural Supplies Grinding 
nie, 
Price $1.00 Sent Postage Paid. 


New Y« wk City. 


THE JACKSON WOODIN CO., 


FREICHT CARS, CAR WHEELS, BAR IRON, 
SPECIAL CASTINCS 


Union Hvdraulic Works, 


ESTABLISHED 1837. 


M NUFACTURK 


BERWICK, 
Columbia Co., Pa. 


Fire Hydrants, Stop 
Valves, Check 
Foot Valves, Relief 
Vaives 
Water Etc. 


BRANCHES, BENDS, SPECIAL CASTINGS AND AND OTHER LINE 
SUPPLIES FOR WATER-WORKS, GAS- WORKS, ETC. 


Germantown Avenue and Second Street, Philadelphia, Pa. 
DRUMMOND, 
Cast Gas and Water Pipe, 


Office, Equitable Building, 120 Broadway, 


Sales Agent for New Co. 


John Donale 


DONALDSON IRON CO., 


Manufacturers CAST IRON PIPE and special castings for 


WATER AND GAS. 


ALL PIPES CAST VERTICALLY. EMAUS, PA, 


Complete Water Works Given 


TANNERS, DISTILLERS AND BREWERS 


AND 


STEAM PIPE CASING FOR PROTECTING STEAM PIPES. 


MICHIGAN PIPE CO., BAY CITY, MiCHIGAN 


} 
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WARREN SCHARF ASPHALT PAVING CO, 


DECEMBER 29, 


ENGINEERING NEWS AND AMERICAN RAILWAY JOURNAL 


WARRANTED 


ANY 
ROSENDALE HYDRAULIC CEMENT 
MANUFACTURED. Cheapest, Best, and Always 


Fer Sale Dealers Masons Materials. 
JOHNSON WILSON, Agts. 
Send for pamphlets. BROADWAY, NEW YORK. 


USED THE 


MOST IMPORTANT WORKS 


AGENTS 


Worcester, Albany, Brooklyn, Buffalo, Cleveland, Columbus, Detroit, 
ENGLISH PORTLAND Cincinnati, St. Louis and many other places. 


CARSON, Hamilton cor. Franklin, Boston, Mass. 
WORKS, New York Office, BOWLING GREEN, 


has given good satisfa tion, well adapted where the work must done for Streets,Sidewalks,Driveways, 
have gone testing your Cement trom the curs you have 
suipped, the show Yours truly, STEDMAN, Chf. 


LESLEY TRINKLE, Sales Agents, 
216 South Philadelphia 


Cheapness, Health, Durability, Smoothness 
and Safety. 


This Pavement Improves Property per 
Send for circulars and 


19,411 BARRELS USED THE PRINCIPAL OFFICE 


Additional water Supply For New York City Kensico Dam. 


Betts, Ass Engineer charge the work, experience, and the every day 114 OHN STREET, YORK. 
use during the five years the the Work connected with 
Bronx River Water Sapply, enables recommend with 


Norton, Manufacturer, Broadway, New York 


Imported Cements, and the most and satistac brand 
use for auy Sales for the past three the United 
| @xtion at New York Ag 


CEMENT. 


3.500 barrels. The heaviest masonry and the works are MANUFACTURERS 
publish, for free distribution, pamphlet giving valuable information about cement. 


ALSEN’S CEMENT. 


refer permission the practical authorities this country and Europe, 


Portland Gement Works, “Post Exchange Place, 
STEEL RAILS. 


STANDARD SECTIONS LBS. PER YARD, 


Pennsylvania Steel Co.. 
Wall cor Broadway. New York City. 


STEPHE BALDWIN Sales Agent, 


THE BARBER ASPHALT PAVING COMPANY. 


CAST-IRON PIPE FOR WATER GAS. 


Capacity, 250 Tons Per Day.) 


Gas Holders, Stand Towers for Water Works, Flange pipe, Pump connegtions, Flexible 
Joints for use under water, and all other Wrought and Cast Iron 
Work required for Gas and Water-Works. 


Will erect CAS HOLDERS and STAND TOWERS any part the United 
States, Canada and Mexico. 


The extent pavements this ITS ADVANTAGES, save per cent. the cost 
Company. prior Jan. 1887, follows: passengers and goods ina 


h Street; 
roadway. Strasbourg: Beriin, Maassen Strasse 

Por plans and estimates general Barber Asphalt Paving Company. 


BARBER, President, Droit Building, Washington, 
Vice President, Washington Building, Broadway, New 
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